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SUMMARY

Descriptions and summaries of conpltd and ongoing bng-ttrm researd
studies (th ose in existnc for 5 or more years) conducted by scientists of the
USDA ForestService 3 former Southern Forest ExperimentStation (now part
of the Southern Research Station) are presentd in this report The array of
data bases atthe Southern Station inclides forestsuneys, genetics studies,
watershed experiments, silicu Bure studies, and many other subpcts. The
purpose of this pub Bcation is to inform the pubBcof the sucessfulbng-rm
research , accom p Ished and ongoing, at the Southern Forest ExperimentSta-
tion and toencourage scientists from other institutions toutilze the data that
hawe resu led from this researa .
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INTRODUCTION

Long-trm studies make valiabll contributions to
forestry and re hted fie Bs. Mostnaturalresource re-
seardi organizations and scientists agree th at long-
trm researd is essentiallyet fw carry outstudies
that continue for more ttan a ®w years because of
the speciallprob Ims involled. Some of these prob Ims
are: (1) required continuous funding is difficu kto jus-
tify based on ¥ on intrmediat and expected resu bs;
(2) intrmediat resulbs are sometimes not pub Bsh -
ab I, especia® in scientific purnal; (3) fie B researa
p bts and detai Bld records and data fills musthbe me-
ticu bus ¥ maintained and presened; (4) there is a
higher probabi ity of catastrophic bsses 1 research
study pbts, etc, in bng-£rm studies than in short-
trm studies; (5) many scientists who initiat long-
trm studies are unabl © conplt tem due
reassignment, trans®r, prom otion, or retirement and
(6) the professiona EIstanding and financia lrew ards of
scientists are primari¥ based on pub Bcation of re-
seard resu ks, notmaintnanc ofstudies. Therefore,
a strong and continuing com mitment of support by
the research organization and dedication by the prin-
cipalinnestigators and supporting personne Bare ab-
sobt ¥ neassary for tie initiation and sucxssfull
com p Btion of bng-trm studies.

The USDAForest Senvic 3 Southern Forest Experi-
mentStation (presentl Southern Research Stationl!)
has supportd numerous bng-trm research studies
sinc its estab Ishmentin New OrBlans, LA, in 19 21.
Consequenth, the Soutern Station possesses numer-
ous hrge data sets. Many are from bng-trm studies
of timber growth and yie M, but bng-trm studies on
a number of oth er topics have aBo been carried out
Particu hr ¥ notworthy is the enormous data set
amassed from recurring forest suneys, encom pass-
ing alofthe imber bnd of th ¢ Midsouth Stats, Puerto
Rico, and some of the U.S. Mrgin Is hnds. Another
exampll is the Southwide Seed Source Study, with
repeattd obsenvations on hundreds of thousands of
southern pines in carefu ¥ controlld p Bntings across
the entire Southern Unittd Stats. The array ofdata
bases at the Soutern Station a Bo inclides watrshed
experiments, sillicu lurallstudies, and many other
topics. The bng-trm studies ofthe Southern Station
haw been invalbiabl. Conclisive solitions 1 some
vita llprob Ims concerning forests cou B noth awe been
deve bped wittout data from these carefu ¥ controMd
fie Bl experiment that were continued for many

1In January 1995, the Southern Forest Experiment Station and
Southeastrn Forest Experiment Station combined t form the
Southern Research Station with headquartrs in Ashevill, NC.
In tis pubBcation, the former Southern Forest Experiment Sta-
tion willbe referred  as tie Southern ForestExperimentStation
or Southern Station.

years-some for more ttan halFa century. In some
cases, studies estab Eshed for one purpose haw been
invallabl in deallng with prob Ems not of concern
when the study was initiatd. The Southern Station
continues t encourage the maintnanc of existing
bng-trm studies and the estab Ishmentofnew ones
consisentwith the staffd mission and the practical
constraints of budget and personne 1 Inve B. In most
cases, data from bng-trm studies are maintained
permanentld, with adequat documentation, for use
by scientists in the future. And mostdata sets are in
mad ine-readabl form at

The purpose of this pub Bcation is to inform the pub-
Icof the sucessfullbng-rm research, accom p Ish ed
and ongoing, atthe Southern Station and t encour-
age scentists from otier institutions o utilkze tie data
thathaw resu led from this research. Thus, tie pub-
Ic benefit from the Southern Station3 research can
be greath expanded.

Anyone wishing to use data from the studies de-
scribed herein shou M contact the scientist or progct
Bader involled with eadh study ofintrest ifknown,
or contact the Southern Research Station, Office of
PRnning and App Ications, 200 Weawr Bou Ihard,
P.0. Box 2680, Ashevi B, NC 28802 (ph one 704257
4304) for referrallto e appropriat scientist Request
for inform ation on studies from Range Management
for Southern Pine Ecosysttms or Sewanee shou ll be
sentto the Officc for Phnning and App Bcations be-
cause these researd work units are cbsed. Afeer the
potntiaBluser has consuled with the scentist in
i arge ofa study, a cooperative agreementacan be ar-
ranged butis not absobit ¥ necssary. There is no
charge for tiese data;however, un lIss a cooperati\e
effortis practicallwhere both parties benefit allcosts
pertaining to tte trans®r of data musthe borne by
the recipient

The firstsection of this pub Bcation contains descrip-
tions of the studies with a EBstofthie majpr pub Bca-
tions thatresu ked from each study. The second section
inclides a summ ary ofead study. Ifno pub BIcations
exist the estab Ishmentrecord or progress reports are
Isttd. Page numbers are given with each study sum-
mary and description so the reader can quick ¥ refer
from one section to the other. Readers intrested in
specific species or subpcts can refer t the index ©
find the appropriat studies.

AMofthe researd work units oftie Southern Sta-
tion are notrepresentd here nor are alofthe ongo
ing bng-trm studies described. In some units, the
scientists donotcrry out bng-trm studies. In other
units, descriptions ofsome studies cou Bl nothe accu-
rat ¥ conp Itd or pre Iminary data cou B notbe re-
Based atthis time. For this pub lcation, a bng-trm
study is defined as one thathas been in existnc for
5ormore years and forwhich the intentis,orwas, to
make repeattd measurement over a period of years.






STUDY DESCRIPTIONS AND
PUBLICATIONS



ENVIRONMENTAL IMPACTS OF AND
ECOSYSTEM RESPONSES TO MVEGETATION
MANAGEMENT IN SOUTH ERN FORESTRY

The Impact of Competition on Lob bW Pine:
a RegionallAssessmentof the Com petition

Om ission Monitoring Progct (COMProject;
See summary, p. 104.)

A conmon study design was installd at 14 bca-
tions throughout the South t track the growth of
bb bW pine (Pinustaeda) estab Ished under 4 com-
petition conditions that represent the comer extremes
ofa pine-grow i response surface where the indepen-
dentwvariab Is are woody com petition and herbacous
competition. The treatments during tie first4 years
were: (1) toalcontrok (2) controlof woody com pe ti-
tion ;(3) controlofh erbaccous com petition ;and (4) no
controlafeer roMr ch opping or claring. During the
first5 years, treatmentrankings for greatr grow t
inheight, diametr, and volime of bo bW pine were:
(1) otalcontrok (2) herbacous controk (3) woody con-
trokand (4) no control With totalcontrol pine ol
ume afer 5 years aweraged about five times more tan
with no control Woody and herbacous controllin-
creased vollme by an awerage of 68 and 173 percent,
respectinve b, shoving the greater average inflienc of
herbaccous competition during this period. Both
heigh tand diame®r can be increased with \egetation
control butdiametr is inflienced more. Grow th re-
ductions by com petitors \ary by sit and intnsity of
com petition.

This study is being conducted t rough cooperation
among the Southeastern ForestExperimentStation,?
Auburn University Silicu BurallH erbicide Coopera-
tive, Virginia Pobtd nic Institut and Stat Uni\er-
sity, Louisiana Ted Uniwersity, Intrnationa BPaper
Com pany, Pack aging Corporation of America, Potlatch
Corporation, Scott Paper Com pany, Union Cam p Cor-
poration, Georgia Pacific Corporation, W i lkmett In-
dustries, and E.l. DuPontde Nemours and Com pany.
An inestigator from each of these cooperating agen-
cies, institutions, and com panies is responsib I for
research activities atone of the study bcations.

2 In January 1995, the Southeastrn Forest Experiment Station
and Southern Forest Experiment Station combined t form the
Southern Research Station. In this pub Bcation, the former South -
eastrn Forest Experiment Station wilbe refrred to as tie South-
eastrn Forest Experiment Station.

Major Pub BIcations Or Progress Report

Cain, M.D. 1988. Com petition im pacts on grow tn of
natura® regenerattd bb b pine seed Engs. Res.
Not SO0-345. New OrBlans, LA: U.S. Department
of Agricu Bure, ForestSernvic, Southern ForestEx-
perimentStation. 5 p.

Cain, M.D. 1989. A simpll competition assessment
systm associatd with intnsiwe com petition con-
trolin naturall bo bI¥-shorthaf pine seed Ing
stands. Southern Journa Bof App led Forestry. 13:
8-12.

Millr, JH .;Zutter, B.;Zedaker, SM. [and others]
1987. Region-wide study of bb bl pine seed Ing
growt re htive 4 competiion e B afer 2 grow-
ing seasons. In: PhiMps, Doug ks R., comp. Proceed-
ings of the 4t bienniallsouthern silicu kural
research confrence; 1986 Nowvember 4-6; Athnta,
GA. Gen. Tedh. Rep. SE-42. Asheni B, NC: U.S. De-
partm entof Agriculture, Forest Se nice, South east
ern Forest Experiment Station: 581-59 1.

Zutker, Bruc. 1988. 1986 growing season resu s of
H B-4F studies (COMP). Res. Not 88-8. Auburn, AL:
Auburn Uninersity Sillicu lurallH erbicide Coopera-
tie. 14 p.

The Im pact of Mech anical Sit Preparation on
te Continued Forest Productivity of
PiedmontSoiB (See summary, p. 104.)

The eflects of rootraking on the properties of soi B
(study 1) as we HMas varying intnsities ofmec anical
sit preparation (study 2) hawe been under inwestiga-
tion for 9 years on Piedmontsoi B. Periodic sam p Ing
and ana ¥ses of nutritiona Band physicalvariab Bs h aw
rexealld a generalltrend in e lvatd Iwv B of awail
abl nutrients ata higher soi IpH for 2 years afer
treatmentfolbwed by a period ofdeclning I B ata
bwer pH. Mucdh phosphorus and oth er macronutri-
ents are conentratd in windrows. Surprising¥, bu ll
density tnds to decrease and m acropore spac toin-
crease in tie first ®fw years afer mech anicaltreat
ment. Apparentl, most dhanges in tie nutritional
and physicalproperties of these soi B are associated
with rootdeath after harnwesting and subsequentde-
com position.

Study 2 is being conducted th rough cooperation with
M. Boyd Edwards, Southeastrn Forest Experiment
Station, who is measuring pine grovt and g ta-
tion dewe bpment

Major Pub BIcations Or Progress Report

Banker, R.E.;Milr, JH . 1983. Mecdh anicallsit prepa-
ration im pacts on soi land p hnt com petition in the



Piedmont New Orlans, LA: U.S. Department of
Agricu Bure, Forest Senice, Southern Forest Experi-
ment Station. Progress report 45 p. On fil with:
Southern Forest Experiment Station, 701 Loyoh
Avenue, New Orlans, LA 70113.

Banker, R.E.; Milr, JH .; Dawus, D.E. 19 83. Firstyear
efects of rootraking on avai kb I nutrients in Pied-
montPhtau soi k. In: Jones, Earll P, ed. Proceed-
ings of the 2nd bienniall southern silicuBural
research confrence; 1982 Nowvember 4-5; Athnta,
GA. Gen. Tedh. Rep. SE-24. Ashevill, NC: U.S. De-
partm entof Agriculture, ForestSenice, South east
ern Forest Experiment Station: 23-25.

Millr, JH .;Edwards, M.B. 1984. The eflct of vary-
ing intnsities of sit preparation on te soillre-
source. New OrBans, LA: U.S. Department of
Agricu Bure, Forest Senvdce, Southern Forest Experi-
ment Station. Progress report 26 p. On fil with:
U.S. Department of Agricu Rure, Forest Senic,
Southern Forest Experiment Station, 701 Loyoh
Avenue, New Orlans, LA 70113.

Millr, JH .;Edwards, M.B. 1985. Im pacts of \various
intnsities ofsit preparation on Piedmontsoi B af
tr 2 years. In: Shou Bers, E., ed. Proceedings ofth e
3rd biennia Bsouthern si Licu Buralresearch confer-
ence ;1984 November 7-8; Athnta, GA. Gen. Ted.
Rep. SO-54. New Orlans, LA: U.S. Departmentof
Agricu Bure, Forest Senice, Southern Forest Experi-
ment Station: 65-73.

Understory Succession and Owerstory Grow th
in Longleaf Pine SmaBlPol Stands Folbwing
Fire, Mechanicall and Chemical Treatmnents
(See summ ary, p. 105.)

The awerage height, d.b.h ., volime, and basa Barea
oflongleaf pine (Pinus palustris) stands on unburned
pbt significanth exceded the awrage measure-
ment for each of three burning treatment. The dif
frenc between unburned and burned stands in total
volime continues t widen from 202 ft3/acre in 19 80
10 341 ft¥acre in 1983 10 479 ft3/acre in 1986 t 574
ft3/acre in 1989. Supp Imentalh ardwood controltreat
ment haw notaffected any measure of pine grow th
in any measurement period, t ough midstory h ard-
woods (>1.5inches in d.b.h.) on untreatd dieck p bt
reach ed an awerage of 340 stms and a basa Barea of
15.5 ft?/acre.

From 1983 1 1989, on pbts witt outsuppImental
treatments, biennia Bspring burns reduced the den-
sity of midstory h ardw oods from 5.1 t 1.6 ft¥acre and
summer burns fron 4.0 © 1.9 ft¥acre. Win®r burns
albved a sbw increase in midstory h ardw oods from
8.7 1 10.4 ft?/acre. O\er the first10 years of tie study,
burning Bd t© substantialshifts in com position of
understory biomass. On unburned pbts, both w oody

and Bter biomass increased whereas herbacous wg-
etation declned. On burned pbts, herbacous hiom -
ass increased. The significantefkct of burning on total
biom ass was due todifRrences in dead organic Iter.
Total Ning green biomass was notsignificanth af
fcted by the tiree burning treatments, and tiere was
It diffrence in biomass components among the
th ree seasons ofburn.

Major Pub BIcations Or Progress Report

Boyer, Willam D. 1983. Grow tt of young longleaf pine
as affected by biennia lburns plis ciemicallor me-
dranicaltreatments for com petition controll In: Pro-
cedings of the 2nd bhiennia Bsouthern si Licu kural
research confrence; 1982 Nowvember 4-5; Athnta
GA. Gen. Tech. Rep. SE-24. Asheni B, NC: U.S. De-
partm entofAgriculture, ForestSenice, South east
ern Forest Experiment Station: 62-65.

Boyer, Willam D. 1985. Understory sucssion and
overstory grow &t in longleaf pine smalpoll stands
folbwing fire, nechanicaland chemicalltreatment
New OrBlans, LA: U.S. Departmentof Agricu bure,
Forest Senvice, Southern Forest Experiment Station.
Progress report 59 p. On fil with: U.S. Department
of Agricu Bure, ForestSenice, South ern ForestEx-
periment Station, 701 Loyoh Awenue, New Orlans,
LA 70113.

Boyer, Willam D. 1987. \olime growti bss: a hidden
costof prescribed burning in longleaf pine?Sout -
ern Journa Bof App Bed Forestry. 11(3): 154-157.

Boyer, Willam D. 1988. Understory sucssion and
overstory grow th in longleaf pine smaMpoll stands
folbwing fire, necianicaland chemicalltreatment
New OrBlans, LA: U.S. Departm entof Agriculture,
Forest Senvice, Southern Forest Experiment Station.
Progress report 46 p. On fil with: U.S. Department
of Agriculture, ForestSenice, Southern ForestEx-
periment Station, 701 Loyola Avenue, New Orlans,
LA 70113.

Boyer, Willam D. 1990. Understory succession and
overstory grow &t in longleaf pine smalpoll stands
folbwing fire,mechanicalland ciemicallteatment
New Orlans, LA: U.S. Departmentof Agricu Rure,
Forest Senvice, Southern Forest Experiment Station.
Progress report 84 p. On fil with: U.S. Department
of Agricu Bure, ForestSenice, South ern ForestEx-
periment Station, 701 Loyoh Awenue, New Orlans,
LA 70113.

Longleaf Pine Regeneration TriaB
(See summary, p. 106.)

Know Bdge derived from these regiona st ofthe
she erwood systms of natrall regeneration of



longleaf pine (Pinus palustris) has been utikzed in the

denxe bpmentand app Bcation of the meth od. The st

haw provded usefu Binform ation on: periodicity of
cone production from year t year and phe o phe;
seed Ing estab Ishment; seed Ing survivalland grow t,
both when the she ler-wood overstory was remowed and

when the parentowerstory was retained; €diniques

for monitoring and predicting seed crops; and ®d -

niques for conducting regeneration suneys.

Major Pub Bcations Or Progress Reports

Boyer, Willam D. 1977. Stocking percent and seed-
Ings per acre in natura ¥ estab Ished longleaf pine.
Journa Bof Forestry. 75(8): 500, 505, 506.

Boyer, Willam D. 1979%. Mortallty among seed trees
in longleaf pine she lEr-wood stands. Soutiern Jour-
na lof Applied Forestry. 3(4): 165-167.

Boyer, Willam D. 1979. Regenerating tie natural
longleaf pine forest Journa Bof Forestry. 77(9): 572-
575.

Boyer, Willam D. 1979. The she Eer-wood systm for
naturalregeneration of longleaf pine. In: Proceed-
ings, Nationa Esi Licu Rure workshop;1979 Septm-
ber 17-21; Charllston, SC. Washington, DC: U.S.
Departm entof Agriculture, Forest Senice, Division
of Timber Management 124-128.

Boyer, Willam D. 1987. Annua Band geograph ic varia-
tions in cone production by longleaf pine. In: Pro-
cedings of tie 4t bienniaBsouthern si licu Rural
research confrence; 1986 Nowvember 4-6; Athnta,
GA. Gen. Ted. Rep. SE-42. Ashevi B, NC: U.S. De-
partm entofAgriculture, Forest Se nice, South east
ern Forest Experiment Station: 73-76.

Croker, Thomas C., Jr.;Boyer, Wi lam D. 1975. Regen-
erating bnglafpine natura ¥ Res. Pap. SO-105. New
Orlans, LA: U.S. Departm entof Agriculture, Forest
Sernvic, Southern ForestExperimentStation. 21 p.

Escam bia “Farm Forty” (See summ ary, p. 106.)

This study, which was begun in 1947, is a m anage-
mentdemonstration in an understock ed 40-acre tract
of second-grow t longleaf pine (Pinus palustris). The
managementgoallfor this tracthas been to produce
high-qua ity bgs and polls on a 60-year rotation us-
ing bw-costnaturalregeneration met ods tatinchlide
patdh she ler-wood and group se Bction. Initia Bsawlog
wvolime aweraged 3,559 foot board measure (fbm)/acre
(Inkrnational B-inch ). In 1987, 40 years REr, sawlog

wvwlime aweraged 6,417 fbm/acre, an increase of 2,858
fom/acre over the 1947 innentory. During the 40-year
period, remova B inclided 4,370 fbm/acre of bgs and
polls, plis an additiona 0239 ft3/acre in pine pu bwood
and posts. By 1987, over one-h a F(22 acres) of the tract
had been natural® regeneratd to longleaf pine and
supported stands ranging from grass-stage seed Ings
tosmalpolls. Neary allthe 1987 saw timber volime
was on the 18 acres notyetregeneratd, so each of
these 18 acres carried an average ofabout14,000 fhm
of saw tim ber and polls. H ardw oods averaged 330 ft3/
acre, about 17 percentof toalvolime, with 58 per-
cantin tie bind d.b.h. chss or krger.

Management csts for the 40-acre tract were con-
fined m osth to prescribed burning, marking trees for
ait, and some controllof cu Mhardwoods. The tractwas
prescribed burned 10 times during the 40-year period
for brush control hazard reduction, and seedbed
preparation.

Major Pub BIcations or Progress Report

Boyer, Willam D.; Farrar, Robert M. 1981. Thirty
years of managementon a sm a Mlongleaf pine for-
est Southern Journa Bof Applied Forestry. 5(2): 73-
77.

Croker, T.C. 1953. Resu bs of good m anagementseem
ke wood hnd magic. Soutiern Lumber Journall
57(10): 76.

Croker, T.C., Jr. 1953. Returns from a longleaf pine
wood Bnd. South . For. Notes 83. New OrBlans, LA:
U.S. Department of Agricu Rure, Forest Sernvic,
Southern Forest ExperimentStation. [not paged]

Croker, Thomas C. 1950. Sm a Mlongleaf tractsh ows
profit Forest Farmer. 10(2): 12,

Croker, Thomas C., Jr. 1950. Wide faces boost gum
yie Bs. Forest Farmer. 9(11): 14.

Croker, Thomas C., Jr. 1950. Wide facs boost gum
yie Bs. Nava IStores Review. 60(31): 22-23.

Croker, Thomas C., Jr. 1951. An annua Itree crop.
Forest Farmer. 10(8):9.

Croker, Thomas C., Jr. 1951. Tree crop box score-it
answers groverd questions. Akbama Lumberman.
3(5): 18-19.

Croker, Tom. 1954. Sexen years of managementon the
Escambia farm forest forty. The AT-FA Journall
17(2): 14.

Timing of Scrub Oak Controll
(See summ ary, p. 107.)

This study was conducttd t detrmine whether
seed Ing age at time of re Base from owvertopping hard-



woods is an important factor in the dewe bpment of
longleaf pine (Pinus palustris) regeneration. Seed Ing
growth was retarded by owertopping hardw oods

(m osth scrub oaks), and the Hhrgestseed Ings atage

10 were th ose re Based first The im pact of h ardw ood

com petition was much greatr on poor than on a\er-

age sites. Seed Ings re Based atage 1 on poor sits

were three times Hhrger at age 10 than simikr
unre Based seed Ings, and seed Ings re Based ear¥ on

good sits were on ¥ 50 percent Brger than simibr
unre Based seed Ings.

Seed Ing sunviva lwas betler on average than on poor
sites, regardlss of re Base treatment Apparenth, fire
was the majr direct cause of seed Ing mortalty. In
years without fire, annua Imorta ity averaged about
1.4 percent, regardlss of sit conditions and re Base
treatments. Mortalty from fire is apparentd re htd
10 seed Ing size, degree ofbrown spot(Sdrrhia acicola)
infction, and re Base status. The risk of morta ity from
fire was greattstamong unre Based seed Ings on poor
sits, so ear ¥ seed Ing re Base is mostim portant on
poor sits, especial}y ifthese sitts are to be burned.

Seed Ings responded t re Base with increased
growth, exen when re Base was de hyed as bng as 8
years. Seed Ings re Based atages 1 and 2 grew signifi-
cantlh beter than unre Based seed EIngs during the
firstyear after re Base. Those re Based ata BEr age
ogenera ¥ did notshow a significant response untilthe
second year after re Base.

Apparenth, 12 percentof the longleaf pine seed Ings
were inherentl resistant to brown spotdisease and
were nexer more than Hghtd infcted during the
course of the study, alh ough chse-neighboring trees
were sexere ¥ infected. A folbw-up examination when
trees were 24 years ol indicated thatbrown spotre-
sistantindividua B had an awerage heigh tadvantage
of 8 ft over the more brown spotsusceptib I trees. The
disease-resistant longleaf pines were clarl tie domi-
nantmembers ofthe new stand.

The diferences in seed Ing size associatd with ear¥
and de hyed re Base from owertopping hardwoods were
high ¥ significantatage 10, with the trees re Based at
age 1 being fixe times as taMas trees re Based atage
8. Howe\er, a reexam ination of study p bts when trees
were 31 years ol rexealld atthe growth ofstands
re Based Bt caugh tup with tose re Based ear¥. Tim-
ing of re Base from owerstory hardwoods no bnger had
any significanteflect on stock ing, average heigh tand
d.b.h. of trees, or basa Barea and volime of stands.
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AeriallApp Ication of Three New Siliicides t©
Longleaf Pine Regeneration Areas
(See summ ary, p. 107.)

The purpose of this study was to detrmine iftwo
new form u htions of2,4,5-T (butoxy eth anolestr and
emu Bifiab B acid) are as eflective as an oler form u-
htion (emu Bifiab B amine) for contro Mng h ardw oods
whill causing Bss damage to longleaf pine (Pinus
palustris) seed Ings. The recommended form u ktion of
2,4,5Twas mostefRctive in controling oak s (Quercus
spp.), with nomore damage to pines than any other
form u ktion tstd. About18 percentofthe firstyear
longleaf pine seed EIngs sprayed with a si Licide were
dead 1 year after treatment, com pared to UIss than 3
percentoftie oler longleaf seed Engs.

Twenty years afer treatment, tie estr-treatd and
untreatd controlp bts in each of four 40-acre com -
partments were reexamined. Ak ough the number of
longleaf pines per acre was the same for hoth treated
and untreatd stands, tie chemicallre Base treatments
resu led in trees having a diametr averaging 10 per-
entgreatrin size, 17 percentgreater in heigh t, and 40
percentmore in merchantab I volime than trees in the
untreatd stands. The volime diffrenc represents
aboutan 8-year grow th advantage for treatd stands.



In 1985, soi B on these study sits were samp ld by
the U.S. EnvironmentalProtction Agency for pres-
ence ofdioxin residues.
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Longleaf Pine Seed Production
(See summ ary, p. 108)

This study was conducted to exp bre factors afkect
ing cone production by longleaf pine (Pinus palustris)
and the bng-trm \ariabi Ity in, and re ktionsh ip be-
tween, poln and cone production. The dat of peak
fhbwering by longleaf pine is chbse ¥ associatd with
air tmperature. In this study, heat sums abowe a
t resh ol of 50 °F accumu hted from January 1 ac
countd for near¥ althe year-to-year \ariation in
fbwvering date. The heatsum required for peak pol
In shed declned with hter fbwering dates. Air tm-
peratures in tie immediat environmentof the flbwers
were the princdpalldetrminantof tie rat of fhbwer
dexe bpment Both mall and £mall fhbwers de\e bped
conaurrentl and reached a peak atthe same time.
Sexenty percentofthe variation in heatsums preced-
ing peak poln shed resu led from tree-to-tree differ-
ences,whian ranged from 11,300 to 16,100 degree-h ours.

Though mosttrees in a stand wiBreadh peak poHn
shed within a period ofse\eralldays, some trees con-
sistntl shed poln ear¥ and otiers ht-so muad
sothatin mostyears tiere willbe Bttl, ifany, ower-
Bp in poln shed between ear¥ and ket fhbwering
trees within a stand. The heatrequirement for fibw -
ering are apparentl an inherentd aractristic of in-
dividua Itrees.
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GENETICS OF SOUTH ERN PINES

A Seed Source Study and Progeny Testof
Se Bct East Coast Lob bW Pines
(See summary, p. 108.)

Ear Ber seed source st had demonstratd tat
bb bW pine (Pinustaeda) from tie Athntic coast out
performs bcal bb bl pine in southern Arkansas.
Further tsting was indicated, using tie progeny of
plis tree se Bctions, whicdh shoul gie greatr im-
provement than cou B be expected from trees of the
‘Woods run”or nonse Bctseed sources thathad been
prenious ¥ £std. A study was installd at two sits
in Arkansas and one in Mississippi o testthe perfor-
mance of progeny of 38 open-polMnatd p bis tree seed
orch ard sources from coastaBcounties of North and
South Carollna abng with those of two woods-run
sources from the same areas. Progeny ofa woods-run
source and a mixed seed btfrom a plis tree seed or-
drard in soutiern Arkansas were aBo tstd. The
study design was a randomized b bck with 5 rep lca-
tions and 64 trees per p bt(Grigsby 19 73).

After 13 years, tie Athntic coast se Bctions were
outperforming the woods-run trees of Carolna or Ar-
kansas origin as we Mas the Arkansas orch ard trees
in the Arkansas p knting. Afer 11 years, tie advan-
tage of the coastaBsources was notas apparentatte
Mississippi sit. These resu ks substantiatt the valie
of phnting bo bW pine seeds from the Carolha
Coastall PRin in soutiern Arkansas (Scmidtling
19 87).
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Thirty-Six Seed Sources of Lob bW Pine
Testd in Southern Ark ansas
(See summary, p. 109 .)

In a sizab B prownanc tstin 1957, bo b pine
(Pinus taeda)was phntd in southern Arkansas on
hnds of the Ozan and Fordye Lumber Com panies
(now owned by Potlatch and Georgia Pacific Corpora-
tions). Sine te first #w years afer phnting, re-
searchers at the USDA Forest Service 3 Southern
Forest Experiment Station have colcttd and ana-
bzed data from the pbts, and personne lof the wo
com panies haw maintained the phntings. Thirty-six
rangewide seed sources of bo bW pine are representd
in eadh ofeigh th bcs, four in Hempstad County, and
four in Chw hnd County. Eadr p bt (36/block) con-
tains 49 trees surrounded by 2 bufler rows. Spacing
averages 6 by 7 ftin H empstad County and 8 by 8 ft
in Chwve bhnd County (We B and Lambeth 19 83).

After 25 years, trees from some eastrn seed sources
of bb bW pine averaged 8 fttaMr t an bcaBArk an-
sas trees. Trees from mostofthe range seemed we M
adaptd to tte clmat ofsoutiern Arkansas, alhough
those from near the gu IFcoastwere poor¥ adaptd.
Damage from fusiform rust caused by Cronartium
querauum f sp. fusiforme fungus was negligib I, but
the westrn trees were more resistantthan th ose from
eastrn sources. Forestmanagers can weigh te con-
siderab I potntialgain against possib B risk when
v oosing seed sources for phnting bb bW pine in
southern Arkansas (We I and Lambeth 19 83).
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The Effects of Intnsine Cu Bure and W ood
Quallty on Growth and Yie B of Longhaf,
Shsh, and Lob bW Pines

(See summary, p. 109.)

The majority of forest managers do not cnsider
p knting longleaf pine (Pinuspa bistris) because ofits
shbv ear¥ growth rat com pared t s hsh (P .elliottii)
and bo b (P.teda) pines. H owe\er, many fores®rs
be lexe atthe bng-€rm growth rat of longleaf pine
is superior o ttatofthie other two species. The present
study was undertaken to com pare the re htive grow th
rats and yie ls of bngllaf, s hsh, and bo bWl pines in a
25-year-ol intnsive-cubure experiment (Saimidting
19 86).

One-year-ol seed Ings of the th ree species were bar-
p hntd at10-by 10-ft spacings in 1960. The design
was a sp Fep bt randomized conplit b bck with four
rep Bcations. Each b bck consistd of 15 pbts, with 5
p bt eadh of the 3 pine species, and 100 trees per p bt
A diferent au luralltreatmentwas app led to ead p bt
within e 5-plot areas for each spedies: cu Bivated but
notfrti blzed, cu livatd with 100 B per acre of rtill
izer,cu livatd with 200 b per acre of erti lzer, cu Kki-
vatd with 400 B per acre of frtilzer, and control
After Y years, alith ree species grew betteron the fr-
tilzed phts, witt Bbb DI pine benefiting e mostand
longleaf pine hgging far behind. Afier 25 years, the
efects of intnsive cullure were sti Mstriking in all
three species. The mostimportant diange was in re k-
tive performanc of longleaf pine com pared to s hsh
and Bbb b pines. H eigh tof a Mt ree species was equal
atthe bwest®rtilzer Ine B, butlongleaf pine per-
formed beter than the other species atthe highest
I\e B of £rti lzer. Thus, longleaf pine is apparenth a
desirab B species o phnt Itis natural¥ resistantto
fusiform rustand soutiern pine beetls and is used
for many forestproducts because of its high qua Ity
(Saimidtlng 19 86).
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Yie B, Stabi Iy, and Fusiform Rust

Com parisons for Singhl and Muli-Fami ¥

B Ends of Shsh Pine and Lob bW Pine
(Inchides studies 50-1401-4.1 t rough S0-1401-
4.3;see summaries, p. 110-111.)

Southern pine p hntations are often estab Ished with
seed Ings grown from seeds produced by seed orch ards.
Seed orch ards are composed of ramets from many
improved fami ks, and the seeds from aMramets are
mixed together during colction. This process creats
a complix b Ind of seeds from many difkrent fami-
ks, with the proportion of seeds contributd by a given
fami¥ detrmined by the fami¥3 currentseed pro-
duction in the orchard. This practice is nota rational
depbymentstratgy butis done for convenience in
seed colMction and hand Eng. There is a need for de-
pbymentstratgies based on some definab B goall such
as minimizing tie potntialrisk t seeds from diseases
and pests. These mixing experiments were designed
1 provide forestmanagers with the kind ofinform a-
tion needed tomake decisions regarding the optimum
depbyment of improwed trees (Nance 1984a,1984b,
1984c¢).

A series of phntings ofh aEsib familes from com -
merciall seed orchard chbnes was estab Ished, with
fam i Bes of bb b pine (Pinustaeda) mixed together
in various proportions (Study S0O-1401-4.1). The ob-
Ppctives of the study are t determine tie yie Bing abil
ity of representative familles of bb bW pine in both
pure and mixed famil pbts, to dexe bp a working

10

m ode Bfor predicting tie yie Bs of mixed p bt based
on a knov Bdge of the yie s ofeach fami ¥ in pure

p bts, to compare tie performanc of row-p bt mixtures
with thatofsingll random mixtures (b Ends) for mix-
tures of up to six familles, t dewe bp, if possibll, a
working mode Bt predict pure-p bt and mixed-p bt
yie Bs in hrge pbts based on fami¥ performanc in
smalrov pbts, and to compare tie yie B stabi Ity of
pure \ersus mixed pbts. Phntings were estab Ished

in o bcations: the H arrison ExperimentalForestin
Mississippi and on Crown Ze Brbach Bknd near
Bogallisa, LA. There are 4 tstp kntations, eadh with

4 b bcks and 30 estp bts per b bck: 10 pure p bts, 18
binary mixtures (3 mixtures, 2 proportions), 1 b Ind,
and 1 row mix. H eigh tand fusiform ruststm can-

kers caused by Cronartium quercuum f sp. fusiforme

fungus were measured after tie 1stand 2nd growing
seasons in te fie M, and heigh t, sttm cankers, d.b.h .,
and cronn Ength were © be measured afer the 3rd,
4th, 5th, 6th, 8th,10th, and 12t growing seasons

(Nanc 1984b, 1984c).

A simibhr study (S0-1401-4.2) was estab Eshed for
s hsh pine (P.elliottii) in 1984. Two tstp hntations
were estab Ished on the H arrison ExperimentalFor-
est The first tstspacingwas 2 by 2 m, rep lcated
three times, and the second tstspacingwas 2 by 1 m,
rep lcated four times (Nanc 1984c).

A third study in the series (SO-1401-4.31, designed
t dewe bp a strategy of seed dep byment for pine seed
orch ards, was installd in the Ouad ita Mountains of
Ok Bhoma. North Carolna and Arkansas bb bl pines
were phntd in pure 100-tree pbts in 3 difkrentseed
mixtures: 25 percent Ark ansas-75 percent North Caro-
Ina, 50 percentArk ansas-50 percentNorth Carollna,
and 75 percentArk ansas-25 percentNorth CarolIna.
Another ob pctive of this study is to reduce the potn-
tialrisk ofusing bbb bW pine seeds from North Caro-
Ina in Ark ansas (Nanc 1984a).
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Southwide Pine Seed Source Study
(See summ aries, p. 111-113.)

How far can southern pine seeds be p hntd from
the orchard in which they were colced?Where is
the bestphe to obtain seeds for phnting ata specific
sit?When seed orch ards are beingestab Ished, what
shoul be known about the geographic origin of the
parent trees? There are sexerallpracticalquestions
regarding southern pine seed sources for which an-
swers haw bnghbeen sought Some prowenanc st
were estab Eshed before 1950, butnone samplid the
entire range of a spedes, so tie information from tese
studies was Emitd.

The Southwide Pine Seed Source (SPSS) study w as
proposed and undertaken atthe FirstSouthern Con-
frene on Forest Tree Improvementin 1951, The
study was sponsored by the southern foresttree im-
provement comnmitiee through it subcommitee on
geograph ic sources ofseeds. The species studied were
longleaf pine (Pinus palustris), s hsh pine (P. dliottii
\ar. elliottii), bb bW pine (P.taeda), and sh ortlaf pine
(P. echinata). The ob pctive of the SPSS study was t©
detrmine towhatextntinherentgeographic varia-
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tion in the four pine species is associatd with geo
graph ic variation in cImat and physiography. The
resu ling inform ation was intnded for use in map-
ping the zones in whid itis pracicallto m owve seeds
from orchard t© phnting sit (Commitiee on South -
ern Forest Tree Improvement1956;We BB 1969).

The phntations for alfour species were estab Ushed
in 1952-53 from seeds colcted in 1951. The drough
of 1953 and 1954 depBtd or destroyed many of the
origina Blongleaf and sh ortlaf p hntations, so new
p kntations for t ose species were estab Bshed in 19 56-
57 from seeds coMcted in 1955. The seed sources in a
repbhementphntation parall Bd as chbse ¥ as pos-
sibl te source of the originalp kntation (We I 1969).

In the SPSS s hsh pine study, tiere were six seed
sources representing the nortieastrn and westrn
extremities ofthe range and a more souther ¥ portion
of the range than was inclided in any ear ker study
(fig. 1). Nine p hntations were estab Bshed, from east
ern Texas o southern North Carolna and from cn-
trallGeorgia to south Fbrida. Three p hntations were
bcatd outside the range ofs hsh pine (Koretz 19 87).
The study indicated th at trees of the north east Florida-
south Georgia prowenanc do not survive phnting
quit as we Mas those from the westrn partofthe
species’range. There is aBoevidence tatwithin the
species’range, difkrences in grow tt rats are notdue
to geograph ic source of seeds. H owe\er, north of the
range of s hsh pine, westrn trees outgrew eastrn
trees in some p Bntings. Thus, s ksh pine seeds from
anywhere north and westofsouth -centralFbrida are
suitab I for phntingwithin the naturallrange of the
species. In the North or Westor on ad\werse sites, north
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and west provenances may be preferabl. No geo
graphic diferenc in rustresistance was found. The

study suggests trat within eadh provenance mud

m ore individua INariation is presentt an is variation

among popu Rtions. Henc, te traits of the individual
parent trees may be more important ttan te geo
graph ic origin ifclmat or sit is notadwerse. Seeds

from orchard trees, which haw been rigorous ¥ se-
Bcted, shou B be superior owill stand seeds, regard-
Iss of bcation or sit. Because many s hsh pine
p Bntations were estab Ished with seeds ofthe north -
east Fbrida-south Georgia provenanc, pkntations
grown from seeds ofeven unknown geograph ic origin
shouM be good sources of seeds for orchard trees
(Snyder and others 19 67).

The SPSS longleaf pine study inclided 15 seed
sources representing the greatr part of the species”
range, with a noticcab I gap between south Fbrida
and entralGeorgia. Thirty-sexen p hntations were
sucessfu l estab BIshed from southeastrn Mrginia
teastrn Texas and from nortieastrn A hbama t©
the centrallgu Fooast The seed sources and p Bntings
were grouped into six series designed to tstspecific
hypoth eses. In tw o series, seed sources from the east-
westextremes of the range were envallatd, and in
two other series, seed sources from the north-south
extremes were evallatd. In the remaining two se-
ries, diferences in soil properties were evaliatd
(Koretz 1987). Trees from southern Fibrida seeds per-

formed poor¥ ata M bcations where th ose seeds had
been phntd, but trees from three centrallgu F coast
seed sources performed we Mt roughout the Coastal
PRin. Figure 2 shows the zone within which trees from

gu Fcoastseeds haw performed beter than th ose from

other sources. Westof entrallLouisiana, seeds from

westofthe Mississippi Riner performed better. There

is no advantage in moving seeds nortt more th an 4 °F
of annualmean tmperature, and there are various
com binations of seed sources and p hntings t be

awided. Genetic difkrences between sandhill and

nonsandh i lecotypes were too smalto be important
(We B and W ake By 19 70).

The SPSS bbb bW pine study inclided 15 seed
sources representing the majr portion of the range.
Eigh ten p hntations were estab Ished from eastrn
Mary hnd t east Texas and from centralBArk ansas
and Tennessee t south Georgia and Louisiana. The
seed sources were grouped into two series, with one
series representing e majr portion of the range and
the other series being restricted to am ostlh continen-
taleastwesttransect from North Carollna to Ark an-
sas. The study demonstrated th atin m ost bcations it
is best o use bcallseeds, butthere are some excp-
tions. In Tennessee, b b pine from te eastrn part
of the range performed considerab ¥ betier than th at
from the adpining Southern Stats. In areas where
fusiform rust caused by Cronartium quercuum f sp
fusiforme fungus is a prob Im, rustresistant bb bl

35°

30°

Figure 2. Tne optimum seed coMction area (hatched) for p Bntings oflongleaf pine © be made w ithin the stipp kd area.
Isotherm s ofaverage annua Iem perature are show n (We Ik and W ake By 1970).
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pine from Livingston Parish, LA, performed beter
than bb bW pine from bcalseeds (We BB 19 83). Since
the 10t year data were publshed (We B and Wake ly
1966), resu ks of this study hawe been he bfu o per-
sons wanting to m owe seeds or phnting stock. The Rter
measurements confirm te trends obsened in the ear-
ler measurements (We IR 19 83).

In the SPSS shortBaf pine study, seeds from 23
sources bcatd throughout the species” range were
phntd at 40 bcations. There were a htitudinall a
bngitudinall and an intrmediat series of sources and
phntings (We B 1979). A map ofseed colction and
p Bnting zones for sh ortBaf pine was prepared based
on resuls of the study (fig. 3). The majr findings of
the study were as folbws: eastofthe Mississippi River,
trees from the seed sources fartiestsouth tnd 1 grow
fastr than those from northern sources as far north
as northern Mississippi; trees from the mostnort -
ern sources are far superior t th ose from near the
northern edge ofthe naturallrange ;and, in the center
of the range, seeds can be mowed free ¥ on both sides
of the Mississippi Rinver (We IR 1979).

Ak ough the adage “bcallseeds are best’has bng
been he bfu Hosouthern tree p hntrs, the study indi-
catd that, in some areas, considerab B genetic gain
can be realzed by moving seeds fair¥ bngdistances.
In other instances, especial near the northern Emit

95 °

85°

of a species’range, no impronementower the beallseeds
seems possib B (We IR 1969).

Majpr Pub Bcations or Progress Reports

Southwide Pine Seed Source Study
(SPSS)

Commitiee on Southern Forest Tree Improvement
(Subcomm ittee on Geographic Source of Seed). 19 52.
Working phkn for cooperative study of geographic
sources ofsouthern pine seed. 35 p.

Commitiee on Southern Forest Tree Improvement
(Subcomm ittee on Geographic Source of Seed.) 19 56.
SuppEmentNo. 1 to the originalworking phn of
Septmber 12, 1952, for the Southwide Pine Seed
Source Study. 110 p.

Henry, BW. 1959 . Disease and insects in the South-
wide Pine Seed Source Study p Bntations during te
first five years. In: Proceedings, 5th southern con-
frence on forest tree improvement; [Location un-
known]; PDats unknownl]; [Phe of publcation
unknown]: [Pub Bsher unknown]: 12-17.

Henry, BW.;Coyne, JF. 1955. Ocaurrence ofpests in
Southwide Pine Seed Source Study. In: Proceedings,

i 40°

35°

30°

Figure 3.— Seed coBctionand planting zones for sh ortBafpine. Seedsfor plantingsin zones I or 2 shou B be co Bcted
inzones 1 or 5. Seeds for zone S shoul come from zone 5. Seeds for zone 3 can come from either zone 2
or 3or the northernhaFofzone 5. Seeds for zone 4 and beyond shou Bl be colcted inzone 4 (We B and

W ake By 1970).
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3rd soutiern con®rence on forest tree improvement
[Location unknown]; [Dats unknown]; New Or-
Bans, LA: U.S. Department of Agricu Rure, Forest
Senic, Southern Forest Experiment Station: 49 -
54,

Henry, BW.;Hepting, GH . 1957. Pestoccurrencs in
35 of the Southwide Pine Seed Source Study p bhn-
tations during the first th ree years. New Orlans,
LA, and Ashevi ll, NC: U.S. Departm entof Agricul-
ture, Forest Senic, Southern and Southeastrn
Forest ExperimentStations: 7 p.

Koretz, J. 1987. Southwide Pine Seed Source Study.
Unpub. Ms. On fil with: RWU 4107, U.S. Depart
mentof Agricu Bure, Forest Senice, Southern For-
estExperimentStation, New OrHans, LA.

Wake ly, PC. 1950. Fiwe-year resulls of the Southwide
Pine Seed Source Study. In: Proceedings, 5t sout -
ern conference on forest tree improvement [Loca-
tion unknown]; [Dats unknown] [Location of
pub Bcation unknown} [Pub Bsher unknownj} 5-11.

Wake By, PC. 1959. Fiwe-year resulls of tie Southwide
Pine Seed Source Study through 1960-1961. In: Pro-
cedings, 6t soutiern conference on forest tree
improvement; [Location unknown]; [Dats un-
known] [Phce ofpub Bcation unknown]: [Pub Isher
unknown]: 10-24.

Wake ly, P.C. 1961. Resu ks ofthe Southwide Pine Seed
Source Study th rough 1960-61. In: Proceedings, 6th
southern conference on forest tree improwement
[Location unknownl; [Dats unknown]} [Phe of
pub Bcation unknown]: [Pub Esher unknown]: 10-24.

We B, 0.0. 1969. Resu s ofthe Southwide Pine Seed
Source Study through 1968-69. In: Proceedings,
10th southern conferenc on forest tree improwe-
ment [Location unknown]; [Dats unknown] [Phc
of pub Bcation unknownl : [Pub Bsher unknown]:117-
129.

We B, 0.0. 1983. Southwide Pine Seed Source Study
at25 years. Soutiern Journa lof App led Forestry.
7(2): 63-71.

SPSS-Lob bW Pine

Nance, W.L.;We B, 0.0. 1981. Sit index mode B for
heightgront ofphntd bo bW pine (Pinustaeda
L) seed sources. In: Proceedings, 10t southern con-
frene on forest tree improvement; [Location un-
known]; [Dats unknown] [Phce of pub Bcation
unknown]: [Pub Bsher unknown?]: 86-9 6.

We B, 0.0.1983. Southwide Pine Seed Source Study—
bo b pine at 25 years. Southern Journa Bof Ap-
p led Forestry. 72(2): 63-70.

We B, 0.0. 1985. Use of Livingston Parish, Louisi-
ana bo b pine by forestproducts industries in the
Southeast Southern Journa Bof App led Forestry.
9(3): 180-185.
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We B, 0.0.;Wake By, PC. 19 66. Ge ograph icvariations
in survivall grow tt, and fusiform -rust infection of
phntd bo bW pine. Forest Science Monograph. 11.
40 p.

SPSS-Longkaf Pine

We I, 0.0.;Wake By, P.C. 19 70. \ariation in longleaf
pine from sexeralgeographic sources. Forest Sci-
ence. 16(1): 28-42.

SPSS-Sh orthaf Pine

We B, 0.0. 1979. Geograph ic seed source afects per-
form ance of p hnted sh ortBafpine. In: Proceedings,
sym posium on tie managementofpines ofintrior
South ; [Location unknown]; [Dats unknown]
[PRhe of publcation unknown} [Publsher un-
known]: 48-57.

We B, 0.0.; Wake By, PC. 1970. \ariation in short-
Baf pine from sexeralgeographic sources. Forest
Science. 16: 415-423.

SPSS-S hsh Pine

Snyder, E.B.;Wake ly, P.C.;We B, 0.0.1967. S hsh
Pine Prowenanc Tests. Journa Bof Forestry 65(6):414—
420.

Control PoEnating to Dettrmine Efficient
Met ods of Breeding Longleaf Pine for Brown
SpotResistance (See summ ary, p. 113.)

The originaBstudy was initiatd in 1978 by E.B.
Snyder and A.G. Kais. Iltwas based on previous ge-
neticexperiment conductd by Snyder and H .R. Derr.
In particu br, tie study (SO-4153-3.10) w as a wind-
po Mhatd progeny tstofmore than 500 longleaf pine
trees (Pinus palustris). Tests were estab Ished on the
H arrison and Palistris Experimentall Forests near
Gu Eport, MS, and A Exandria, LA, respective ¥. Most
ofthe sted trees were native to and growing in the
vicnity of Bogalisa, LA. Folbwing extnsive measure-
ment and ana ¥ses of grow tt and diseases, the poor-
est trees were culld from te tst phntings, tius
producing firstgeneration-seed Ing seed orch ards.
Many questions were raised during tie analses about
the correct or optimalprocdures for culing as we W
as for se Bcting specific trees for breeding the next
generation.

The folbwing questions formed the motivation for
the presentstudy, which was installd in 1982-83.
Where brown spotneed I b lgh t (caused by the fun-



gus Sdrrh ia acicola) is a prob Im, sh ou B longleaf pine

be bred for generallor specific adaptiveness?Where

brown spotis nota prob Im, shou B longleaf pine par-
ents be selcted with or with outdisease pressure?W ith

or withoutdisease pressure, do parents or offspring
make betler parents?Currentl, alltie data h ave been

coliced for tis study, and efforts are underway t
organize these data into a StatisticallAna bsis Sys-
tm (SAS) data Bbrary. When conpl®, tie Bbrary
wiBlcontain data from both generations of tis longleaf
pine breeding popu ktion. Quantitative geneticana ¥-
ses willbe made in hope ofanswering the proposed

questions as we Mas others thathaw recenth surfaced.
Recentquestions pertain more t the genetic controll
of the grass stage and hov new mollcu br tchnob-
gies may he b e Iminat this prob Imatic ch aracteris-
tic from improwed longleaf pine. Answers  these

questions concrning breeding and genetic prob Ims
shoul albw researchers of the USDA ForestSendc

and other tree breeders to continue the genetic im-
provemen toflongleaf pine.

WOOD PRODUCTS INSECT RESEARCH

Evabliation of ChemicaBk used to Control
Subtrranean Termits (Inchlides studies SO-
4502-4.102, 4.104, 4.105, 4.151 t rough 4.155,
4.158, 4.161, 4.163, 4.168, 4.173, 4.176, 4.177, and
4.603; (see summ aries, p. 114-122.)

Sub®rranean trmits are found in exery Stat of
te Unitd Stats exept Abkska, and drywood €rmits
existabng tie soutiern rim of e Unittd Stats. Ter-
mits phy an importantroll in forestecobgy by recy-
cIng deadwood on the forest fbor (fig. 4) and thereby

Fgure 4-A e eh tree infstd witt Formosan sub®rranean
trmits.Termits donotinfest I trees in mostpart
ofthe Unitd Stats.

enriching the soi l(H axerty 1977). Mostbui Bings in
te United Stats are so construced that €rmits can
easiy attadk the wood (fig. 5) unllss a ©rmit pre-
ventive or controllis used (Mauldin 19 83). The USDA
Forest Sernvice Wood Products Insect Researa Labo
ratory at Gu Bport, MS, is tie on ¥ Rboratory in the
Nation exclisive ¥ devotd 1 the study of insects that
attack wood products (fig. 6) (Joh nston 19 67). Scien-
tists atthe Rboratory haw conductd many bng-trm
studies to determine the efcts of various chemical
used as soi Itreatmentfor controloftrmits (fig. 7).
Because the studies and the meth ods used are so simi-
hr, they are combined here.

Studies of subtrranean trmit controlwere begun
on the Harrison ExperimentalForestin soutiern Mis-
sissippi during the Bt 19303. Latr studies were be-
gun on sits in otier Stats o detrmine tie inflence
of soi Itype, cImat, and trm it species on the dura-
tion of protction (Johnston 1967). ABrin, benzene
hexach bride, ch brdane, DDT, die Brin, heptad br,
toxaphene, and otier chemicak were tstd shorth
after being de\e bped.

The standard board and stake meth ods were used
in many of the experiments. In the board met od,
diemica® are sprink Bd on te surface of a 17-inch?
arca t athas been clared of Bawes and debris. Afer
the dhemicaB hawe soaked into tie soi B al-by 6-by
6-ind sap pine board is kid on the soi lsurface in the
centrofthe treattd area and weighttd with a brick.
Termits haw 1 penetrat the treatd soi o attack
the board. Treatments are usua W distributd in a
random ized b bck design with 10 rep Bcations. Boards
thatdecay are repbhoed with new ones.

Chemicalltreatments being enallated by using the
stake method aBo are distributd in a randomized
b bck design with 10 rep Bcations. Three meth ods us-
ing stakes designed o simu kht treatmentaround the
foundation ofbui Bings are used. In the firstmet od,
aholl 15by 19 indies and 12 inches deep is dug, and
the chemicallis appled 1 the soillas itis being re-
turned tothe holl;after the soi lis rephced, the stake
is set In the second method, after a holl 15 by 10
indies and 12 inches deep is dug,halFthe chemicalis
poured into the holl, the soillis rephed, and the stake
is set; then the remaining chemicallis appled atthe
soilsurfacc. In the tird method, four 12-inch -deep
holls are made with a crowbar, equidistant from a
stake, in a 2-ftsampl area. The chemicallis divided
equal and appled to the four holls.

With the introduction of the organic ph osph at, car-
bam at, and pyreth roid insecticides as trmit con-
troB, a modified ground-board € nique, the concret
shb method, was introduced in 1967. Because of Bad -
ing or degradation in sunlight, these chemicall cou B
nothe fair¥ evablatd using the standard board and
stake meth ods. These insecticides wou B be used un-
der and around bui Bings in a protcted environment
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Figure 6.-Japanese pest controBpersonne B\isiting the Guilfport trmiticide st at tie H arrison Experimental
Forest
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(Beal 1984). With the modified ground-board € -
nique, Baws and debris are remowed to expose soi lin
a24-inch? area. A 2 Binch*‘wooden frame is p haed in
the clared area, and a trena 2 inches deep and 2
inches wide is dug inside and adjpentt the frame.
The insecticides are app Bed over a 17-inch? area in
the midd B ofthe surrounding trench . A vapor barrier
is phed ower e treatd area, and concret is poured
over the area to adepth ofl inch and intothe trenc
t form a simu bhted house s hb, with a 1-by 4-inch-
diametr phstictube phed in e entrofthe treatd
area. The vapor barrier is Rtr remowed, and a sap
pine b bck is pheed in the tube,which is covered. The
experimentis instald as a random ized b bck design,
and each treatmentis replcatd 10 times.

ChemicaB® were mixed with fue BoiBor watr and
tstd at \various conentrations. Study areas were
visitd annua ¥ or semiannua ¥, and boards and
stakes were careful} examined for Ermit attad.
When 50 percentofthe boards or stakes ofa rep lca-
tion became damaged by €rmits, the treatmentwas
considered a faillire and chbsed.

The experiment demonstratd that some of the
insecticides tstd are high ¥ efective against subtr-
ranean trmits (Smith 1969). Some concentrations
of some of the c brinatd hydrocarbons tstd st ll
gawve bopercent control afer 20 years or more
(Johnston and others 1971). The ¢ brinatd hydro

carbons a Brin, c brdane, die Brin, and heptad br
were \ery eflective in the studies in southern Missis-
sippi and atthe nationwide sits. More recentl, other
cdiemicalk haw aBo prowen efective for £rmit con-
trollin Mississippi and atother nationwide tstsits
(Mauldin and otiers 1987a,1987b).

Major Pub Ications or Progress Report

Anon. 1981. Protcting your home from ®rmits.
Southern Living. 16(5): 194, 196.

Anon. 19 84. Gulfport searches for new €rmit €d -
nobgy. Pest Controll 52: 20-24. (This articl was
writien by Roger Stand ¥ of Morgan & Myers Pub-
Ic Re htions firm with information furnished t him
by althe scientists in RW U-4502.)

Beal, Raymond H . 1971. Concre® impregnatd with
ca brdane or die Brin not tubed ower by subtrra-
nean €rmits. Journal of Economic Entom obgy.
64(5): 1289-1291.

Beal, Raymond H . 1980. The use ofciemical for €r-
mit control meth ods and € niques used worB-
wide. Sociobiobgy. 5(2): 163-170.

Beal, Raymond H . 1984. Term iticide research updat.
Pest ControlTech nobgy. 12(3): 71-72, 74.

Beal, Raymond H . 1986. Fie B &sting of soi Binsecti-
cides as £rmiticides. In: Proceedings, 17th annual

Figure 7.— Gulfport em p byee Janet Terry screening potntia Iermiticides in tie Rboratory
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Evaliation ofSe Bcted Insecticides as Soi ll
Treatm ents for Contro Blof Coptotrmes

form osanus Shirake, the Form osan
Subtrranean Termit, on Midway I knd
(See summary, p-122)

Akhough the Formosan subtrranean trmit,
Coptoterm es form osanus, is one of tie mostdestruc
tive species oftrmits in the worl, currentd recom -
mended insecticides h awe notheen evallattd against
fie B cobnies of this species. Fie B studies of other €r-
mit species in Panam a indicat thatincreased rats
ofinsecticide are needed in a tropicaBen\vironment

In 1981, a study was installd on Sand Is knd on
Midway Atolnear the westrn end of tie Beward
H awaiian Ishnds to detrmine the efRctiveness of
various insecticide form u lktions app led to soi o pre-
ventpenetration of e Formosan subtrranean €rmit
trough soil (fig. 8). Ch brdane, ¢ brdane-heptac br
com bination, Durshan, Ectiban, heptad br, N-259 6,
Oftanol Pounce, and Tiowe Iwere app kd to te soillin
concentrations varying from 62 to 1,000 pf . A m odi-
fied stake testmeth od was used, with 10 rep Bcations
per treatmentrandom ¥ distributd ower the experi-
mentalarea. (See trmiticide studies in the Unitd
States atthe beginning of this section.) When trmits
penetrated the treatd soi lin 50 percentofa particu-
hr treatment, itwas considered a failire.
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In 1989, ch brdane, heptach br, and Termide app ked
t the soi Blat 250, 500, and 1,000 p/n and a Brin ap-
p led at250 and 500 p/ remained 100 percentefRc
tive. Term it attack ofwood in both untreatd controll
pbt and €rmiticide-treatd p bts had increased sinc
the hstannua Bexamination. Twe Le treatments were
chsed because te soillin five or more rep Bcations was
penetrated by €rmits.

Majpr Pub Bcations or Progress Reports

Mauldin, Joe K.; Jnes, Susan C.;Beal, Raymond H .
1987. Soilterm iticides: a reMew ofefficacy data from
fie B £sts. In: Proceedings, 18t annua Imeeting of
the Intrnationa IResearch Group on W ood Preser-
vation-w ork ing group Ib: Bio bgica IProb Bms ;19 87
May 17-22; H oney H arbor, Canada. Stockhoh,
Sweden: IRG Secretariat; Docum en t IRG/WP/1323.
20 p.

Figure 8.—A \iew ofa typicallermiticide fiel &st
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Testing of Insecticides for Use as Soil
Treatnents for te Controlof Subtrranean
Termits-Repub lc of Panama (See summ ary,
p. 123.)

The graduallcurtaihentof the production of d b
rinated hydrocarbons for the controlof sub®rranean
trmits in e Unittd States has made necessary the
evaBation of other insecticides. Insecticides thathaw
sucessful killd or repe Bd £rmits in Rboratory
tsts mustbe exallatd in te fie B before they can be
considered eflective controB. Some of these insect-
cides hawe been installd in fie B st in Chiva Chiwa,
Panam a, on knds controlld by tie U.S. Army Tropic
Test Centr.

The ob pctinve of this study is todetermine the efec
tiveness of various form u ktions of insecticides (o
form u ktions of Durshan, [M-4504 and M-45481, six
conentrations of Pydrin and Ectiban, five conentra-
tions of Oftanol and th ree conentrations of Termide)
when applkd 1 tie soillto prexent penetration of sub-



trranean £rmits tirough the soil in this tropical
area. Oftanolwas tstd by te standard concrete-s kb
method and Termide by the standard ground-board
meth od. (See trmiticide studies in the Unittd Stats
at beginning of this section.) Durshan M-4504,
Dursbhan M-4548, Ectiban, and Pydrin were tstd by
the concrete-s kb and ground-board meth ods. Ten rep-
Ications ofeadh treatmentwere distributd ower the
study area in a random ized fash ion. Inspections we re
made annua . When treated soilin 5 ofthe 10 rep I
cations was penetratd by t£rmits, tie treatmentwas
considered a failire.

In 1985, trmites were \ery active, and 24 treat
ments had been attacked by trmits (H eterotrmes
spp. and Coptotrmes spp.). The on ¥ treatment that
were 100 percenteffctive were 0.25 percent chlor-
dane under the concret shb; 1.0 percent d brdane
in both methods; and 0.125, 0.50, and 1.0 percent
Termide in the ground-board method. By 1987, the
efctiveness of0.125 percent Termide in te ground-
board meth od and 0.25 percent a brdane in the con-
crete-shb method had been reduccd to 70- and
90-percent controll respective ¥.
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Isohtion, Charactrization, and Ildentification
of Bio bgical} Actixe Com ponents from
Termit-Resistant Woods 1978 (See summ ary,
p- 123)

Researchers in this study are in\estigating extrac
tive components of woods th at ontain substances det
rimenta o subtrranean £rmits. Bio bgica ¥ acti\e
com pounds obtained from woods natura ¥ resistant
totrmit attack may be usefu lin the deve bpmentof
new types ofwood presenatives to rephee currentl
used trmiticides whose toxicity and environmental
effects are in question. The chemicalconstituent re-
sponsib I for the resistance ofwood may actas a re-
pe Entor be distastefu Io £rm its butis nottoxic to
the insects. Chemicalldh aracterization of the extrac

tives wou B be valiabl because some extractives or
synthesized com pounds with simikr structures cou B
be used to protectsusceptib I wood from €rmit attad .

The overa lob pctive of th is study is to obtain infor-
mation on the fasibi My of prexenting £rmit dam-
age by dioosing natura ¥ resistant woods or using
extractive constituents of the woods as wood preser-
\atives. The specific ob pctives are to fractionat, iso-
bht, characterize, and identify the extraneous
com ponents ofthe wood extracts th atare detrimental
tothe Ermits. A Imitd number ofnative and tropi-
callwood species were se Bcted for detai Bd in\estiga-
tion of their extractive components. The antitrmitic
properties tstd inclide toxicity, repe EMncy, anti-
feedant, and antiprotozoan c aracteristics.

Com ponents of the wood extracts are separatd for
bioassay and identification by collmn or thin- hyer
d rom atography. A 1-mL allqguotofthe tstsolition
(extract, fraction, or isoht) is app led to absorbent
paper, and the paper is putin a container with 25 tr-
mits. Condition ofthe rmits is deded at24 and
72 hours and biweek ¥ for 4 weeks. The tstsolition
is considered as toxiciftie €rmits die in Ess than 10
days, as possib ¥ a stom adh poison iftie £rmits die
between 7 and 14 days, and as possib ¥ a repe Hnt,
antiprotozoan, or antifedantmatrialiftie rmits
die between 2.5 and 4 weeks. Ifthe ®€rmits haw eatn
the tstsampll, the antifedantproperty is rulld out
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Evabliation of Chemicalk Used as Soil
Treatment for Controlof Sub®rranean
Termits-Panama Canall Zone

(See summ ary, p. 124.)

Sine construction of the Panama Canallin tie early
1900’s, subterranean €rmits haw damaged the ca-
na Ifac Mies and nearby milary insta Btions. In 1943
and 1946, st began on Barro Cobrado Is knd,
Panama, to detrmine te efRctiveness of various

dremicallform u htions for use as soiltreatment for
controlof subtrranean €trmits and  evallat many
cdiemical in a tropica lenvironment During 19 52-53,
the €trmit controlstudies were expanded in te
Cunmdu Jungll at Fort Chyton, Panama, and in 1963,
more st were instald nearby (fig. ) (Beal 19 81).
Two standard fie B st procdures were used
evallat the efectiveness of various chemicalltreat
ments, the standard stake meth od and the standard
ground-board method. Each conentration of ead
cdemicallwas repBlcatd 10 times in a randomized com-
plt bbc. The stake or board was southern pine or
some otier trmit-susceptibl wood that was in-
spected annua ¥ © dettrmine iftrmits had pen-
etrated te treatd soill The treatmentwas considered
a faillire when trmits had penetratd tie soillin 5 of
the 10 repBcations. Matrial tstd inchided a Brin,
benzene hexach bride, copper ammonium Fflioride,
ca brdane, DDT (various conentrations and form u k-
tions), die HMrin, heptac br, pentach brophenoll sodium

Figure 9.— Gulfport em p byees Ne ¥ Rich and E Bon Ma Bt preparing a tstp btfor evabiation of potntia lermiticides .
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arsenit, sodium TFhrosi lcat, and trich brobenzene
(Beal 19 81).

Die Brin (1.0 percent)appled o the soilas awatr
emu Bion was sti 100 percenteflctinve 27 years hter
when the study was chsed. ABrin, ch brdane, and
heptach br were sti 100 percentefctive when the
tsts were rminatd afer 16 years (Beal 19 81).
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DISEASES OF SOUTH ERN PINES

Lab and Fie Bl Testing for Grow tt and Brown-
SpotResistance of Longleaf Pine Progeny
(See summ ary, p. 124.)

A recentlh deve bped inocu htion tchnique can be
used to screen longleaf pine (Pinus palistris) for re-
sistance 1t brown-spot need B b Bgh t caused by the
fungus Sdrrhia acdcolh. Empbying this tdnique
cou B reduce the time necessary for fie B tsting from
4 years to 1 year or Bss. Akhough Bboratory screen-
ingcannotrep hee fie B tsting, itcan be used for pre-
Iminary screening and can reduc the scope of fie B
tsting. Thiswou l bring about reduced costs for prog-
eny tsting and cou Bl expedit the detction and re-
Base of promising longleaf se Bctions. A study was
begun in 1976 t st enallat, and corre bt the Bbo
ratory and fie B diniques used to detect resistance
t brown spotin longleaf pine and  evallat the
grow th of and resistance to this disease in promising
longleaf parents and their progeny for use in future
breeding program s (Kais 19 76).

After 5 years in the fie B, 30 open-po EMnatd fami-
kes oflongleaf pine were evalbiated for survivall re-
sistane 1 brown spot, and growth. The groups
inclided 5 resistantfam i Bes prenious ¥ tstd and 25
untstd familles. The fie B design consisted ofa sp It
pbtwith wholl pbts (familles) rep Icatd five times.
Familes were represented by 2 rows of 10 seed Ings
ead in eadh bbck. One-haFofthe seed Ings had been
pruned of a Minocu ktd fascicld need B tissue atthe
time of cutp Bnting (Kais and Bey 19 82).

The corre htion coefficienthbetween greenhouse in-
fection and infection folbw ing outp hntingw as 0.641.
Familes with the highestinfction in the greenh ouse
tnded t be highestin the fie B, and those with the
bwvestinfction in the greenhouse were Bbwestin the
fie B. After 5 years, fam i ¥ survivallranged from a bw
of 38.0 percentt ahigh of92.0 percent, with an ower-

allmean of 65.2 percent Infction by brown spot
ranged from a bw of 34.7 percent to a high of 80.4
percent, with an overalmean of 57.4 percent Grow th

of the progeny was generall s bw. Rootcolkr diam -
etrs ranged from 1.67 t 3.72 an, with an overall
mean of2.25 an, and on ¥ 51.3 percentof the seed-
Ings had begun rapid heigh tgrowth. The study con-
firmed the disease resistance of the 5 previous ¥ tstd
familes and dem onstrated th at5 ofthe 25 previous ¥
untestd familles were superior in disease resistance and
growth capabillty The study chbsed in 1982, but tie fami-
kes wilcontinue t be monitored for disease resistance
and exceptiona Igrow tn se Bction (Kais and Bey 19 82).
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Contro lof Brow n-Spot Need § B Igh t on
Outp hnttd Longleaf Pine Seed EIngs by
Stim u khtion of Rapid H eigh t Grow th
(Study SO-2208-10.26; see summ ary, p. 125.)

Longleaf pine (Pinus palustris) seed Ings go t rough
a period of rootand follar dexe bpmentre®rred to as
te ‘grass stage.” Young need Is of phnts in tie grass
stage are easi ¥ infcted by tie fungus Sdrrhia adcoh,
which causes brown-spot need B b Egh t disease. This
disease de hys grow th, prom os furtier infction, and
may kilte seed Ing. Once the seed EIngs begin height
gronth, the eflects of the disease diminish rapid¥, so
silicu luraltainiques thatpermit tie initiation of
rapid heigh tgrow o by seed Ings wou B be valiab ll.
Four factors (or com binations of these factors) th at
afect the ear¥ rapid height grovth of cutp hntd
longleaf pine seed Engs are seed Eng size, brow n-spot
need I bight weed controll and nutrition (Kais 1979).

To study the efects of these four factors and the
intraction among tiem on tie grow tt of longleaf pine,
two fiell st were estab Ished. Both experiments
were setup as a 24 factoriallwith a random ized com -
plt bbd design with fine b bcks. The variab Is mea-
sured inclided survivall percentage of infection,
diamet®r grow t, and heigh tgrow &t (Kais 19 79).

Benomy B rootdip treatments provided significant
controlofneed B b Egh £t(fig. 10). Once the disease was
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under control] frtilzation was tie most important
singll factor in the stimu htion of grovth. H owe\er,
frtilzation abng with herbicide treatment provded
significantly greater increases in grov th. In one st
76 10 85 percentofthe seed Ings were in actinve height
growt (greatr ttan 10 an) after the second year, and
inanotier st 90 98 percentofthe seed Ings were
in active grovth after the second year. Survivalland
mean sem HEngth ofseed Ings were aBosignificanth
increased by tie conbined frtiMzer-herbicide treat
mentabng with brown-spot control Pbtwolime in-
dex (a vallie combining surnivalland growth) was
significantly affected by the conbined ®rtiMzer-her-
bicide treatment(Kais 19 84).
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The Effectofa Pisolthus Ectomycorrhizal
RootDip Treatmenton the Survivaland
Grow tt of Brow n-Spot Infection in Se Bct
Longleaf Pine Familles (See summary, p. 125.)

Pisollth us tinctorius (Pt) ectom ycorrh izae hawe been
shown o stimu bkt bott the survivalland growth of

Figure 10.—Three-year-old longleafpines. The row on the right was treated with benomyl to control brown spot needle blight.
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longleaf pine (Pinus palustris) seed Ings. Sexeralques-
tions hawe arisen because of this finding. Do se Bct
individua Bfam i les from cross-poMnation studies dif
fr in their inherentabilty to be infected with the
ectom ycorrh izae of Pt? Can a dip treatmentattie time
of ocutp Bnting infkctlongleaf pine seed Ings more eF
fctive ¥ than Ptinocu ktion of seed Ings whill they
are growing in nursery beds?How bng will Pt
ectomycorrhizae persist on inocu bhtd seed EIngs in
both the nursery bed and in the fie B? A study was
conducted 1 provide answers to these questions. Ob-
Jctives of the study were: to exallat difkrentlongleaf
pine familles for susceptibilty to infection by
ectomycorrhizae of PEto exallat the efcts of Pt
ectomycorrhizae on tie surnivalland grow tt of, and
infection by, brown spotneed I b Bgh tin the diffrent
longleaf pine familks; bevalat a Ptdipping met od
for the inocu ktion of longleaf pine with ectomy-
corrmmizae; and to detrmine the persisence of Pt
ectan ycorrh izae on longleaf pine seed Ings (Kais and
others 19 83).

Two fie B st involing 15 longleaf pine familes
were exallated. Both of the st were designed as
spit pbts. Test 1, with bare-root seed Ings, had 4
b bcks;and tst2, with seed Ings grown in tubes, had
20 b bcks. Paired seed Ings were dip-treatd with ei-
ther a Ptectomycorrhizae s birry or phin watr be-
fore being set out Longleaf pine seed Ings were
sucessfu ¥ inocu hted with Ptectomycormizae in the
nursery seedbed. The Ptectom ycorrh izae persistd on
infcted seed Ings afer phnting in tie fie B. Machine-
phntd seed Ings prowed t be superior © hand-
phntd seed EIngs in survivaland growth and in
reention and persistnc of ectomycorrhizae on the
seed Ings (Kais and others 1986a,1986b).
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ForestSit Evabliation of Fusiform Rustin
Mississippi (See summ ary, p. 126.)

Fusiform rust, caused by the fungus Cronartium
queraium, is a serious managementprob Im in sout -
ern forests. Itis especia harm fu Bo s ksh pine (Pinus
elliottit) and bb bW pine (P.taeda). To study condi-
tions afecting e incidence of fusiform rust, nine p hn-
tations of shsh pine were estab Bshed in 1974 in
H ancock , H arrison, and Jad son Counties in coastal
Mississippi. The study areas were se Bcted 1 repre-
senta wide range ofpotntiallsit hazards conduci\e
tothe deve bpmentand spread of fusiform rust Seed-
Ings were hand p hntd in 25 rows, with 30 trees per
row. Seed Ings from one of three seed sources were
phntd in ead row, with sexen rep lcations of eadh
seed source. The variab Bs studied inclided climat ;
seed source ;soi Bproperties ; pine grow th ; fungus and
host phenobgy, incliding year of origin of gal year of
discovery of gal heigh t of galabowe ground, distance
ofbranch gal® from the stem, fat (year ofga ldeath,
tree death, and year tatbranch galB spread intothe
main stm), abundanc of aecospore-producing gali
and & Ba, and number of basidiospores trapped ; and
the spatialre htionships of caks to the p hntations
(Froe Ich and Snow 19 86).

The amountof fusiform rustinfction varied con-
siderab ¥ by year from 1974 trough 1978 (fig. 11),
depending on frequency of rain or nights with pro-
bnged high re khtive hum idity. Large butinconsistnt
difErences were recorded in annua Binfection among
sitts due to a com bination of factors. Apparenth, cll-
mat, seed source, soi Bproperties, and pine grow th
were notre hted tosit hazard in this study. The ma-
Jor controlng factors for hazard in each area were
the re Rtionships of caks to the pine p hntation, in-
chidinghow near the oaks were 1o, and, in whian di-
rection the oaks were from, the phntation and the
totaInum ber of cak s (Froe Ich and Snow 19 86).
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Figure 11.— Magnification of fusiform rustfungus in a pine gall

Reaction of Lobb W Pine Diall IFami ks to
Cu bhures of Fusiform Rust
(See summary, p-126.)

Lob bW pine (Pinustaeda) seeds from certain geo
graph ic seed sources are resistant o fusiform rust
caused by the fungus, Cronartium quercuum f sp.
fusiforme. Livingston Parish, LA, is an important
source for rustresistant bb bW pine seeds, and trees
grown from these seeds perform we Mt roughoutmua
of the southern pine region. H owe\er, seed Ings grown
from bull seed coMctions vary in suseptbilty o dif
frentsources of fusiform rustinocu k. Thus, a need
existd to evallat potntiallbreeding stock from the
Livingston Parish area with an array ofdiferentin-
ocula © identify and maintain adequat genetic re-
sistance (Snow and others 19 82).

26

In tis study, seed Ings of 43 controlipoMnatd
pine familles were inocu hted with 5 sources of fusi-
form rust The seed Ings were grown from seeds pro-
duced in a dial 0 crossing experiment with 10
bo bW pines in Livingston Parish. The percentage
of trees with gall® and the form of ga B on infctd
trees were assessed. Diffrences in pine fami les,
inocu h, and the intraction of pine familles with
inocu hwere identified. The mostaccurat separation
ofinocu h was achiexed with gallform. The variab il
response of fu Msib pine familles  difkrentinocu b
underscores the need  evallat potntialbreeding
stock with difRrentrustinocu b. Progeny from some
parents were ratier stab I in response to the \arious
sources of inocu h. These trees may be valiabll as
tstrs in future breeding programs (Snow and oth -
ers 19 82).



The origina Itrees of this study are being maintained
as ‘grafts” on the Harrison ExperimentalForestin
southern Mississippi. A Bare considered valiabll for
future geneticstudies and as sources of rustresistant
and rustsuscptib I matriallfor tree breeding.
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Detrmining the Mirulnce of Cronartium
quercuum fusiforme on Lob bW Pine
PEBntations in and Near Madison County,
Fbrida (See summ ary, p. 127.)

Lob bl pine (Pinus taeda) seed sources in
Livingston Parish , LA, hawe shown a high B\e Bofre-
sistance t© Cronartium quercuum F sp. fusiforme,
which causes fusiform rust, atmany bcations in the
Southeastrn United Stats. An exaeption © tis find-
ing was recentlh obsened in a researad study in Madi-
son County, FL, where Livingston Parish trees were
\ery susceptib | to the fusiform rustfungus.

The purpose of the currentwork is o detrmine if
the fusiform rust popu bhtion is more vrulint o
Linvingston Parish stock in the Madison County area
than itis o stodk in other areas. Six separat fie B
p Bntings of bb bW pines representing sexerallseed
sources were estab Bshed in northern Fbrida. In the
fifth growing season, thie trees had moderat o high
rustinfction.

Screening of RustFree Shsh Pine Trees in
Intnsixe ¥ Cublured Phntations for
Resistance to Fusiform Rust (See summ ary,
p. 127.)

Experimentaltrees in a study ofthe efcts ofweed-
ing, drainage, irrigation, and frtilzation on te

grow t ofs ksh pine (Pinus elliottii) in centra BLouisi-

ana became heavil infcted with fusiform rust whid

is caused by the fungus Cronartium quercuum By the

end of the sixth growing season, 67 t 96 percent of
trees on individua Ep bts were infcted. Because rust-
free trees in these pbtsare Bke ¥ to produce rustfree

progeny, a study was carried outto detrmine te re k-
tive resistance of se Bcted individua B from the study
to fusiform rustand to presene thie germ p bhsm ofat
Bast 20 individua B of good form and growt rat tat
show a high degree of resistance to fusiform rustwhen

screened at e USDA Forest Senice 3 Forest Pest
Management Resistanc Screening Centr atH arrison

Experimenta B Forest, MS (Shou Bers and Snow 19 88).

In 1983, 20 rustfree trees with good form and

gronth rat were se Bcted to be cbned ;1 or more suc
cessfu lgrafts haw been obtained from 19 of the trees.

Progeny from these and otier disease-free trees will
be tstd, and parent trees with good potentialfor
transmitting fusiform rust resistance to their prog-
eny willbe protected as a source ofseeds and scions.
In 1986, wind-polnatd seeds were colcted from 18
trees, incliding 6 trees th ath ad been cbned, 10 trees
with rustfree bolls, and 2 trees thathad stm gall.

A compositt sampl of seeds was aBo colctd, in-
chliding seeds from 2 cones ofead of 20 individua k.

In a routine screening for rust resistance, six seed-
Ings from six of these seed Bbts were superior to t ose

in the resistants hsh pine cdheck atthe Forest Pest
Management3 Resistane Screening Centr in both

resistance index and percentage of galld trees (Shoul
ders and Snow 19 88).
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Shou Mers, Eugene ; Snow, GEnn A. 1988. Screening
of rustfree s khsh pine trees in intnsine ¥ cu Bured
p kntations for resistance to fusiform rust Study
p Bhn and estab Bshmentrecord. Gu lport MS: U.S.
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The Effects of Benomy Bon Geneticall
Im proned Longleaf Pine (See summ ary, p. 128.)

Notab I ear ¥ heigh tgrow tt and contro lof brown-
spot need B b lgh t caused by the fungus Scirrhia
acdcolh haw been obtained on longleaf pine (Pinus
palustris) seed Ings in te fie i folbwing treatment
with benomyl ABo, controllpolinatd st ofe ke X
e It longleaf pine trees haw yie Bed superior prog-
eny. These resu s suggesttatthe use ofbenomy land
genetica ¥ superior seed sources cou B resu kin sig-
nificantgains in tie sunivalland grow tn of longleaf
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pine. A study was conducted to determine ifbenomyl
isequal efctive on 69 familks of longleaf pine h av
ing various I\e B of resistance t© brown-spotneed il
b Igh t Effectinveness of the fungicide was evaliatd
on te basis ofbrown-spotinfction and grovtn dif
frenes between treatd and untreatd seed Engs
(Lottand others 19 82).

Longleaf pine seed Ings in wo diferent st (A and
B) were treattd witht benomyBor a chy controland
then phntd atthe H arrison ExperimentalForestin
southern Mississippi in 1982. Test A consists of 40
wind-polinattd familks, and tst B consists of 24
cross-polnatd and 5 wind-polnatd familes. Both
st haw a paired p btdesign with five b bcks of their
respective familles, o treatment per famik, and
eigh tseed Ings in each row p bt

Heigh tgrowth, survivall and infection were recorded
afer growth in 1982, 1983, and 19 84. Significantdif
frencs in grovth were noted for st A familks afer
14 mont s, and significantdifrences in brown spot
infection were nottd for tstB familes afer green-
house inocu lhtions (Lottand others 1982). The mean
surnvivallw as 88.7 percent for benomy IMreated seed-
Ings and 73.9 percent for untreated seed Ings. The
mean brown-spotinfction rat was 16.4 percent for
treatd seed Ings and 67.6 percent for untreatd seed-
Ings. Mean stm Ength was 17.9 cn for treatd fami-
ks and 9.3 an for untreated familkes. In addition, 50.5
percentofseed Ings from treatd familles had begun
heightgrowth, buton ¥ 22.1 percentof th ose in un-
treated familles had (Kais and others 19 84).

The severe infection encountered in these st has
emph asized the efficacy ofbenomy IHor fie B contro lof
brown-spot need B b Bgh t of longleaf pine and has con-
firmed the inverse re Rtionship of brown-spotneed i
bllghtto the survivalland subsequentgrownth of the
spedes (Kais and others 19 84).
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Contro lof Brow n-Spot Need B B llgh ton
Longleaf Pine Seed Ings by Benlate RootDip
FungicidalTreatment (See summary, p. 128.)

Longleaf pine (Pinus palustris) seed Ings are \ery
susceptib I t brown-spot need I b lgh t, caused by the
fungus Sdrrhia acicola, during the first3 years afer
pEknting in the fie B. Infection during this time can
inhibitgrow tn for 10 years or more or ki lMthe seed-
Ings. When heightgrowth begins, the seed Engs be-
come resistant ©© further infction. Consequenth¥,
controlof the disease during the first 3 years after
pEBnting is \ery important Soilldrench and rootdip
treatment with Benlate (benomyl) haw controlid
brown-spot need B b Bgh t on longleaf pine seed Ings in
the fie . Apparentld, the fungicide is trans bcatd
sysemical} within the seed Ings, tius preventing
infection. App Ication of the fungicide to seed Ings be-
fore phnting is ®asib i, practicall and environmen-
@ saf (Kais and others 19 78).

The ob pctinves of this study were O estte efkfc
tiveness of Benlate rootdip fungicdda Itreatment for
the controlof brown-spot need I b Egh tover a wide
geograph icarea in five Southern Stats, todetrmine
the optimalldosage rat ofthe fungicide and todeter-
mine the duration of efective controll Seed Engs ob-
tained from nurseries in A hbama, Fbrida, Georgia,
Louisiana, and Mississippi were dip-treatd with nine
I\e B of Benlate and tien phntd in tie fie B in high-
hazard areas in their respective Stats. The experi-
mentaldesign was a randomized conp it b bck with
nine treatments. There were 6 b bas, 1 row for each
treatment, and 25 trees per row. Seed Engs were
p kntd 3 ftapartin rows 10 ftapart with b bcks be-
ing separated by 20-ft buffer zones. H eigh t grow th,
surnvivall and percentage of infection were measured
year ¥ during tte month of Nonember.

A supp Imentalstudy was initiatd in 1981 in four
ofthese States, with the same ob pctives as the origi-
na Istudy and, in addition, to determine whetier the
fie B survivaland grow v of longleaf pines cou B be
improned by tie utilzation of Pisolithus tinctorius (Pt)
gectomycorm izae. The design of tie supp Imentallstudy
was simihr o thatofthe origina Istudy, exeptt at
haFofthe seed Ings had been inocu hted with Pt AF
tr3yearsin tie fie M, significantdifRrencs in sur-
vivaldue to benomy Btreatmentwere evidentatall
four of the phnting sits. And with the exeption of
the ARbama sit, significantdifRrences in tree sur-
viva llcou B be attributd to Ptinocu ktion (Kais and
others 19 85).
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fungicide for fie B controBof brown-spotneed I b lgh t
(Seirrhia acicola [Dear-n.] Sigg.) on longleaf pine (Pinus
palustris MiH). Tree PRntrs’Nots. 37( 1) 5.

Majpr Factors of the Successfu BGrow th of
Longleaf Pines in the South (See summ ary,
p. 129.)

Longleaf pine (Pinus palistris) seed Ings pass
th rough a pre Iminary period of rootand follar de\e 1
opmentrefrred to as the “grass stage.” This condi-
tion is under genetic controll akh ough itis strongh
inflienced by environmentall factors. Some factors,
such as bw soi I'frti My, \igorous com petition, and
brown-spot need B b Egh t infction, whidh is caused
by the fungus Sdrrhia adcok, cou B de Ry initiation
ofheigh tgrowth for up to 15 or 20 years. This study
was conducttd t» measure the eflcts of ectomy-
corrmizae, weed control and frtilzer on the grow th
and surviva loflongleaf pine in p hntations with h igh
and bw rats ofinfction by brown-spotneed I b lgh t
and o quantify the efctinveness ofa chemica Hungi-
cide in controling this disease in longleaf pine p kn-
tations provided with diferent cu luraltreatments
(Kais and oth ers 19 84).

Longleaf pine was phntd in five difkrent bcations
within its naturallrange (Louisiana, Mississippi, AR-
bama, South Carolha, and Fbrida). Atead of5 sits,
18 p bts consisting of 6 diferenttreatments in each of
3conplt bbcks were Rid out Each pbtmeasured
90 by 54 ft(0.1116 acre) and contained 81 trees in 9
rows of9 trees. Rows were 10 ftapart, and trees were
6 ftapartwithin rovs. Each measurementpbtwas

70 by 42 ft(0 0674 acre) in size and contained 49 trees
in 7 rows of 7 trees each (Kais and others 19 86).

Surviva Irats ata lfi\e sites were poor. Maxim um
survivall ratts usua ¥ occurred on Pisolithus
tinctorius-incted seed Ings that had been treatd
with benomy Bbefore being phntd on scabed rows.
These resulls suggest that com petition controllp bis
disease controlwere best for stimu kting sunival
Fertibzer app Bcations stimu htd surnivallon ¥ when
com petition was controlid.

These pbts are being maintained for dem onstration
in a longleaf pine £cinobgy transfr program .

Im pact of Fusiform Rustin Southern Pine
PEBntations (See summary, p. 130.)

AR ough fusiform rust caused by the fungus
(Cronartium quercuum f sp. fusiforme), is the most
serious disease of bb bW} (Pinus taeda)and s hsh (P.
elliottii) pines, its true im pactth roughoutthe South,
or its im pact on indinidua Bforests, has notbeen de-
trmined. Therefore, a study was begun to detrmine
the efRcts of fusiform rustower time on the stocking
and volime yie Bs of individua Bs bksh and Bbb b pine
p kntations. The secondary ob pctives of the study are
todetrmine ifresistance can be overcome by unusu-
all favorab I clmat, to determine iffungicides ap-
p Bled for 3 or 4 consecutine years afer phntingin the
fie B wiBprotct phntations from serious infction,
and to define clm atic factors involled in years when
rustis especia ¥ prexa Int(Froe la and Snow 19 77).

Paired p bts were estab Ished t quantify e eflcts
of fusiform ruston the productivity ofs bhsh and b bl
pines. Disease was controld with fungicides on t ree
high-hazard sits for fusiform rust On two bw-haz-
ard sits, fusiform rustmortallty was simu ktd by
removing trees mechanical according to disease
progress cunes. There were 5 rep Bcations, with 300
pbts and 80 trees per pbt Yie Bs of rustresistant
shsh and bo bW pines were compared with t ose of
trees more susceptibl to the disease (Froe Iah and
Snow 1977).
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forestry productivity. In: Ek, ARn R.; Shiflly,
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mode Mng and prediction. Proceedings of the IUFRO
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On fil with: U.S. Departmentof Agriculture, For-
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Use of Top-Cross Testrs o Exallat Lob bW
Pines for Resistance t Cronartium quercuum
f. sp. fusiforme (See summ ary, p. 130.)

Se Bction of pine trees that produce progeny that
are resistantt te fungus Cronartium quercuum f
sp. fusiforme is one of the firstph ases in estab Bshing
seed orch ards for producing rustresistantstock . Se-
Bction is usua ¥ done by coMcting wind-poHlnatd
seeds from candidat trees and tsting tie seed Ings
for resistance by artificialinocu ktion or in p hntations
in high-rusthazard areas. Substantialgains hawe been
made in rustresistance with this meth od ofse Bcting
resistant parents, and improwed stock is being pro-
duced for mostareas oftie South where fusiform rust
is a serious prob Im (Snow and others 19 83).

This study was begun to screen sexerall bo b pine
(Pinus taeda) trees for use as top-cross strs for rust
resistane and to assess the potntialof using top-
cross strs o evallat parent trees for rust resis-
tanc. Testers were evallatd using 10 candidat trees,
with the progeny being exposed t 5 sources ofinocu-
Im in 2 greenhouse tsts and 2 fie B tests. The per-
formanc ofeach tstrwilbe conpared with th atof
the other tstrs for use in detcting diferences in
resistance among candidat trees and for detrmin-
ing e stabi ity of these trees when encountering \ari-
ous sources of inocu b in greenhouse and fie B st
(Snow and others 19 83).
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An Exallation of Lob bW Pine from East
Texas for Resistance to Fusiform Rust
(See summary, p. 131.)

During the 1960’s, bb b pine (Pinus taeda) trees
from east Texas tatwere free from fusiform rust
(caused by Cronartium quercuum ¥ sp. fusiforme or
C. quercuum f sp. earinata) were cbned and p hced
in the cbne bank atthe H arrison ExperimentaBFor-
estin southern Mississippi. A breeding phn was car-
ried outwith the chbnes to produce seeds for a 10 by
10 dial BSome ofthese seeds were used in the study
t attain the folbwing ob pctinves:  rank 21 control-
po EMnated pine familles of Texas bb bW pine in order
of their susceptibilty t 4 singl-galcu bures of C.
quercuum f sp. fusiforme and 1 cu Rure of C. quercuum
f sp. edvinata;to conpare te resistance of these fami-
ks o ttatof bo b and shortlaf (P.ed inat) pines
from bull seed sources in southern Mississippi; ©
examine the possib B intraction ofpine familles with
rustinocu b, whia, iffound, wilbe evidence of path o
genicvariation among tie rustinocu b; o detrmine
ifinocu k from round or bng gal® on fie B-infcted
trees tnd to cause gal® ofa similr shape on inocu-
htd seed Ings; o corre Rt the resu ks of artifical
inocu ktion with fie B infction ata high-rusthazard
sitt;and o phntthe rustfree survvors from the in-
ocu Rtion experiment toestab Ish a seed Ing orch ard
for a future source of rustresistantstock (Snow and
others 19 85).

Two Texas bb bW pine trees produced progeny with
higher resistance t© C. quercuum f sp. fusiforme th an
alothers tstd. One Texas bb bW pine tree had high
resistance © C. querauum f sp. ediinata, and the oth -
ers varied in suscptibi iy to this form of the fungus.
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Re htion of Mycorrhizae on Longleaf Pine to
Brow n-Spot Need B B lgh £ (See summ ary,
p. 131.)

This was the origina Estudy designed to detrmine
the efRcts of Pisolthus tinctorius and benomy B on
outp Bntd longleaf pine (Pinus palustris) seed Ings.
The study was estab Ished attwo diferent bcations
in southern Mississippi in December 19 76.

Benomy Itreatd seed Ings had significanth HBss
infection by brown-spotneed I b Igh t caused by the
fungus Sdrrhia acicola, during tie first5 years of th e
tst than did the untreatd seed Ings. Pith olth us
tinctorius (Pt) ectomycorrhizae had no apparentef
fcton the inddence ofdisease. Benomy labne had a
greatr efRct on stimu kting rootcolkr diametr, stm
Ingth, rapid height growth, and p bt volime index
than did Ptectomycorrhizae. In the case of Pt
ectomycorrhizae, growth stimu khtion occurred on ¥
with the twohighest Ine B ofthe benomy B The com -
bined treatment ofbenomy Band Ptectom ycorrh izae
resu led in a significant gain in both survvaland
grow th .

Alkough this study is chsed, the trees are mea-
sured periodica ¥ for grow tt and diametr.
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MULTIRESOURCE MANAGEMENT OF
NATURALLY REGENERATED UPLAND
FORESTS IN TH E MIDSOUTH

Grow tt and Dexe bpment of We BStock ed,
Natura l Exen-Aged Stands of Lob bW

Sh orthaf Pine Under Diferent Thinning
Met ods (See summary, p. 132.)

Beginning in te 1930’s, the deve bpment of natu-
rall we Bstocked, second-grovtt b bW (Pinustaeda)-
sh ortlaf (P.echinata) pine stands in tie WestGu F
region was encouraged by organized fire protction,
the adoption of cutting practices t at proMded for Bav
ing a seed source, and im proned bw-grade h ardw ood
control €diniques. With an increasing intrest in
managing these young, we Bstocked stands, a study
was startd in 1949 in south Arkansas and north Loui-
siana 1 inestigatt the efects of type and intnsity
of thinning on the grovnth and yie B of young, even-
aged stands of bb bI¥-sh orthaf pine.

The thinning types and intnsities are the follbw-
ing: tiinning from abowe and be bw t© 70, 85, and 100
ft2 per acre ;starting ata residua Ibasa Barea of 70 ft?
and increasing tie residua Bdensity by 5 ft? unti 1105
ft2 is reached ; B inning according  tie judgmentof
the timber marker; and thinning from be bw to 55,
115, and 130 ft? per acre. Mostthinning was started
atstand age 20, butnine p bts were firstthinned at
stand age 25.

The pbts haw been inwentoried and thinned, if
warrantd, e\xery 5 years. H ardw oods have aBo been
periodica® controld by aemicall or medh anical
methods. Until 1959, detailld measurement were
done on on ¥ a portion of the p bt trees. Subsequenth,
mosttrees haw had conplt measurements.

The study is sti Mactive, and measurement were
hstmade during the dorm antseason of 19 89-9 0.
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Crossett “Farm Forestry Forties”
(See summary, p. 132))

In 1937, imber managementwas begun in tw o 40-
acre tracts of mostl pine in southern Arkansas to
dettrmine ifse Bction management cou B be used
reh abi et cutower stands whill proMding a peri-
odic return ©© te Bndowner. One tract was we H
stocked and the other was poor¥ stocked.

During te firstyears, a Mcom pe ting midstory and
overstory hardwoods were remowed from the stands,
and Bghtimprovement auts were begun to prom ot
the growth ofthe residua Btrees and estab Bshmentof
pine reproduction. Understory hardwoods were aBo
controld periodical. The improvement aits remowed
on ¥ a portion of grow th ; t us, stocking was increased.
After 15 years, fu Bstock ing was reach ed, and annuall
sawlog production reached 400 fom (Doy B rull) per
acre. The we Mstocked stand needed on ¥ some reme-
dialmeasures t increase stoc ing.

Ower the first 41 years of the study, the poor¥
stocked stand produced 16,300 fbm (Doy B rull) per
acre, and the initall we BMstocked stand produced
16,900 fbm per acre. Se Bction managementis a M-
abl and bw-cost alernative for reh abi Hating cut
owver, understocked Bbb bW (Pinustaeda)-shortleaf (P.
echinata) pine stands.
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Met ods of Cutting and Reproduction
(See summ ary, p. 133.)

This study was conducted to com pare the regenera-
tion and grow th and yie B of stands com posed ofboth
pines and hardwoods subpcted t four reproduction
cutting meth ods: clarcut, heaw-seed-tree, se Bction,
and diametr-Imit AN four meth ods provided ad-
equat regeneration t estab Bsh or maintain well-
stocked pine stands. (If owrstory and midstory
hardwoods are remowed atthe beginning of manage-
mentand the understory h ardw ood com ponentis pe-
riodical controlld medanical¥, chemical¥, or by
fire, bw-qua Ity hardwoods shou M be no prob Im.)

During tie 36-year study period (1942-78), heavy-
seed-tree and diametr-Imit cutting meth ods pro
duced significanth more cubic-foot volime than did
se Bction and cBlarcutting, and clarcutting produced
significanty Nss board-foot (Doy N rull) volime. In-
trmediat thinnings were notdone on the pbts that
recived clearcut and heawy-seed-tree treatments.
Because many trees on tie clearcut areas are justnow
(199 3) reach ing sawlog size, board-foot volime pro-.
duction on a Mtreatments wiMprobab ¥ equa kze as
time goes on.

Majpr Pub Bcations or Progress Reports

Baker, AB.;Murphy, P.A. 1982. Grow th and yie B foll
bwing 4 reproduction cutting meth ods in bb bl-
sh orthaf pine stands-a case study. Southern
Journa Bof App led Forestry. 6: 66-74.

Grano, C.X. 1954. Re-estab Bshment of shortleaf-
bb bW pine under 4 cutting met ods. Journa I of
Forestry. 52: 132-133.

Recowery and Dexe bpment of Understock ed
Lob bI¥-Sh ortBaf Pine Stands and
Suppressed Trees (See summ ary, p. 133.)

Pbts in o unewn-aged bo bW (Pinustaeda)-
sh ortBaf (P.echinata) pine stands were cuthadk 1
stocking I B 0f10, 20, 30, 40, and 50 percentto sim u-
ht cutower, understocked stands in an effort to de-
trmine the recovery period required for the stands.
One stand was on a good sit (Sit index [SI1=90 fg
age 50),and the other was on a medium sit (SI=75



ft, age 50). As a rehabi Hation treatment, allhard-
woods 1 incdh or Rrger in ground Ene diame®r were
inpcted with herbicide. The pbts were reinentoried
2 and 5 years Rtr.

During the 5-year rehabi Itation period, the
understocked stands changed dram atical¥. Awerage
increases in stocking B\ B basalarea, and pu bw ood
and sawlog volime were 40, 155, 160, and 355 per-
cntfor e good sit and 35, 110, 125, and 220 per-
cntfor the medium site, respectine ¥.

Progctions of tie time required for understocked
stands to readh 60 percentor an aceptab I stock ing
I Bindicat thatstands having at Bast15 to 25 per-
entstoding or 5 ft%acre of basa Barea can read an
accptab I stocking B\e Bin 15 years or Bss.

Major Pub Bcations or Progress Reports

Baker, JB. 198). Recovery and dew bpment of
understocked bb IbI¥-sh ortlaf pine stands. South -
ern Journa lof App led Forestry. 13: 132-139.

McLemore, B.F. 1983. Recovery of understoc ed, un-
exen-aged pine stands and suppressed trees. In:
Jones, E.P., I, ed. Proceedings of tie 2nd biennia ll
southern silicu Burall research conference; 1982
Nowvember 4-5; Athnta, GA. Gen. Ted. Rep. SE-
24. Ashevi B, NC: U.S. Departmentof Agricu Rure,
Forest Service, Soutieastrn Forest Experiment
Station: 226-229.

Growth and Wil It H abitat Suitabi Ity of
Pine-H ardw ood Mixtures (See summ ary,
p. 134.)

From 1983 to 19 85, annua Bproduction of tota Ifor-
age, incliding woody p Bnts, Bgumes, Mnes, and forbs,
did notdifr by treatmentin stp bt ttatwere aut
back to e folbwing percentages of pine to totallbasal
area: 50, 70, 90, and 100. Afer hardw ood regenera-
tion was killd in 1985, annua Bproduction of ground-
Bve D \egetation was generalll greatr on the
bopercent pine pbt than on the pine-hardw ood
p bts. Forage production typica W did not difkr among
the pine-hardwood mixtures during any year. Acom
production per oak tree was notdifRrentamong treat
ments. In 1988, percentage of cover of ground- e 1
and shrub hyers was greatestin tie bo-percentpine
p bts. Cover of midstory and canopy Rhyers was great
estin te 50- and 70-percent pine p bts, favoring wi B-
I species dependenton these HRyers.

The 5-year growth data from tree owerstory mea-
surement were used toexamine the re htionsh ip be-

tween basalarea growtt and various sit and stand
variab Is for pine and hardwood trees. Separat anal-
ses were made for eadh species. A com parison was allo
made between distance-independentmeasures and a
distance-dependentmeasure of com petition (area po-
tntall avai kb I or APA). The APA did notmake any
additiona I statisticall contribution t regressions of
basa Barea grow th of trees in the presence of other
variab Is.

Major Pub BIcations or Progress Report

Murphy, P.A.; Farrar, R M., Jr.;Willt; R.L. 1989.
Individua Btree grow t re Rtionsh ips in pine-h ard-
wood mixtures. In: Walirop, T.A,, ed. Proceedings
of pine-h ardwood m ixtures: a symposium on man-
agementand ecobgy of the type ;1989 Aprilll8-19 ;
Athnta, GA. Gen. Ted. Rep. SE-58. Ashevill, NC:
U.S. Department of Agricu Rure, Forest Servic,
Southeastrn Forest Experiment Station: 181-188.

Wiglly, T.B.;Wiltt, R.L.;Garner, M .E.;Baker, JB.
1989. Wil B habitatqua Bty in varying mixtures
of pine and hardwood. In: WaBlrop, T.A.,, ed. Pro-
cedings of pine-hardwood mixtures: a sym posium
on managementand ecobgy ofthe type ;1989 April
18-19 ; Athnta, GA. Gen. Tech. Rep. SE-58.
Ashevi B, NC: U.S. Departm entof Agriculture, For-
est Service, Southeastrn Forest Experiment Sta-
tion: 131-136.

Preconmercial Thinning and Management of
Natural Lob bl¥-Sh orthaf Pine Stands for
Rapid Sawlog Production (See summ ary,

p. 134.)

This study was conducted to dem onstrate a prowen
and recommended precom merciallthinning €d nique
in dense, exen-aged bbb bW¥-sh orthafpine stands and
t inwestigat the production ofsaw bg-sized pines in
an abbreviatd time period by use of conmercialt in-
ning td niques. Analses of fire efcts and tree \ari-
ablls folbwing wintr prescribed burns demonstratd
thatdiametr and heigh tgrowth during tie year af
tr burning showed statistical¥ significant negati\e
corre htion with increasing cronn scorch. Measure-
ment of flme Ength and associatd stm-bark car
and subsequentana Fses rexealld thatheigh t of stem-
bark avar underestimatd flme Ength. Therefore, the
use ofsem-bark car as a substitut \ariab I for flhme
Ingth, particu hr¥ t estimat fire intnsity, is not
recom mended.

An evaliation of individua Btree growtn from ages 8
12 showed tat b bW pine (Pinustaeda) gener-
all outgrew shorthaf pine (P.echinata) in both
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thinned and untiinned p bts. From ages 12 to 14,
bb bW pine general grew beter than shortlaf pine
on the thinned p bts, butthere was nostatisticalldif
frence on the untiinned p bts. Despit grontn dif
frences, shortlaf pine wiBMprobab § continue to exist
in the maturing stand.

Majpr Pub Bcations or Progress Reports

Cain, M.D. 1983. Precon merciallth inning for the pri-
vate, nonindustriall Bndowvner: a meth odobgy re-
port In: Jones, E.P.,, Jr., ed. Proceedings of the 2nd
biennia Bsouth ern si Micu Buralreseard conference ;
1982 Nowvember 4-5; Athnta, GA. Gen. Tedh . Rep.
SE-24. Ashenill, NC: U.S. Departmentof Agricu i
ture, Forest Senvice, Southeastrn Forest Experi-
ment Station: 200-205.

Cain, M.D. 1984.H eigh tofstm-bark char underest-
mats fhme Ength in prescribed burns. Fire Man-
agement Nots. 45(1): 17-21.

Cain, M.D. 19 85. Prescribed wintr burns can reduce
the gronth of gyear-oll bb b pines. Res. Not
S0-312. New Orlans, LA: U.S. Departmentof Ag-
ricu Bure, Forest Sernvice, Southern Forest Experi-
mentStation. 4 p.

Cain, M.D. 1990. Incdentalobsernvations on grow th
and surviva lof bb b and sh ortlaf pines in an
even-aged stand. Southern Journa Bof App led For-
estry. 14: 81-84.

Obgctinve Regu htion of Uneen-Aged Loblolly-
Sh ortlhaf Pine Stands in Ark ansas
(See summ ary, p. 135.)

Resu s covering 5 years haw been obtained from
the initiallnom ina B5-year cutting cycll of 16 bh bIlW¥
(Pinus taeda)-shortleaf (P.echinata) pine stands. \Ari-
ous structures ofdiferenthasa Bareas, maximum di-
ametrs, and g valies (the ratio of the number of trees
in suocessive diametr chsses) were imposed on the
16 stands to in\estigat the efficacy of this meth od
for regu hting these stands. Com peting hardw oods
were controlld with herbicides. During the growth
period, basa Barea grow &t ranged from a negative 0.2
1 3.4 ft%/acre, merchantab I volime growt ranged
from 20 to 111 ft¥/acre, and saw tim ber grow t ranged

from 134 to 528 fom (Doy I rule)/acre. Dee bpment

of reproduction was adequat in mostcases.
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Farrar, R.M., Jr.;Murphy, P.A. 1989. Obpctive regu-
htion of se Bction-m anaged stands of southern
pine-a progress report In: Milr, JH ., comp. Pro-
cedings of the 5t biennia Bsouthern si licu Bural
research confrence ;1988 November B3;Mem phis,
TN. Gen. Tedh. Rep. SO-74. New Orlans, LA: U.S.
Department of Agricu Bure, Forest Senice, South -
ern Forest Experiment Station: 231-241.

Unm anaged Stands (See summary, p. 135.)

Eigh t innentories were taken between 1937 and
1983 todocument bng-trm stand dynamics and suc
assion in unmanaged cutower pine stands. In 19 83,
76 percentof the totalmerchantab I cubicfoot wol
ume and 83 percentof the sawlog cubicfoot volime
was pine, butpines haw \rtua W disappeared from
the sawtimber chss. Oaks are the predom inanth ard-
woods in the saw tim ber chss, and nonoak h ardw oods
are mostaommon in the subsawtimber chss. In the
past tw o decades, periodic annua Bincremen tof pines
has dropped dram atica W, and hardw ood grow th has
not concom itantlk increased. These dynamics chssi-
cally i listrat the transition of southern up bnd forests
from pine o hardwood in tie absence ofdisturbance.

Majr Pub Bcations or Progress Report

Baker, B.;Bishop, LLM. 1986. Crossett dem onstra-
tion forestguide. Gen. Tedh. Rep. R8-GTR 6. Athnta,
GA: U.S. DepartmentofAgriculture, Forest Sendce,
Southern Region. 53 p.

Cain, M.D. 1987. Survival paterns of understory
woody species in a pine-h ardw ood forestduring 28
years withouttimber management In: Proceedings
of he centrallh ardw ood forest conference VI1; 19 87
February 24-26 ;Knoxvi B, TN. Knox\i B, TN: Uni-
\ersity of Tennessee: 141-147.

Gu Bin, M .;Baker, JB. 1985. Dynamics and dewe I
opmentofaonc-cutowver, unmanaged bb bW pine
stand in southeastrn Arkansas. In: Shou Bers, E.,
ed. Proceedings of tie 3rd biennia Bsouthern silvi-
cu lurallresearch confrenc ; 1984 Nowvember 7-8;
Athnta, GA. Gen. Tedh. Rep. SO-54. New OrHlans,
LA: U.S. Departm entof Agriculture, ForestSe nice,
Southern Forest Experiment Station: 19 8-202.

Cutting Cych Study (See summary, p. 136.)

Se Bction management over a 29-year period (1938-
66) dem onstrated th atautting cycl Ength had no ef-



fect on wvoblime production. Merchantab B volime
grow th was 84 ft3/acre, and periodic annua Bgrow t
was 430 fom (Intrnational B-ind rule)acre. H ar-
\ests for the period averaged 314 and 26 fom (Intr-
nationa B1/4-inch rule)/acre/year for pine and
hardwood, respectinve §. Awerage annuall per-acre
cordwood hanests were 0.35 and 0.17 cord for pine
and h ardw ood, respectie ¥.

Major Pub Ications or Progress Report

Farrar, R.M., Jr.; Murphy, PA.;Willtt, R.L. 1984.
Tab Bs for estimating grovtt and yie B of uneven-
aged stands of bb bIW¥-sh orthaf pine on awrage
sites in the WestGu Farca. BulM 874. Fayetevi l,
AR: Uni\ersity of Arkansas, Ark ansas Agricu lural
ExperimentStation. 21 p.

Murphy, PA.; Farrar, R.M. 1982. Intrim mode B for
basa larea and volime progction for unewen-aged
bo bI¥-sh ortlaf pine stands. Southern Journa Bof
App ked Forestry. 6: 115-119.

Murphy, P.A.; Farrar, R.M. 1982. Saw timber volime
predictions for unewen-aged bbb bI¥-sh orthaf pine
stands on awrage sits. Soutiern Journa Bof Ap-
p led Forestry. 7: 45-50.

Reynols, R.R. 1959 . Eigh en years ofse Bction tim -
ber managementon te Crossett Experimentall For-
est USDA Tedh. Bul 1206. W ash ington, DC: U.S.
Departm entof Agricu Bure. 68 p.

Reynols, R.R. 1969. Twenty-nine years of se Bction
timber managementon the Crossett Experimental
Forest Res. Pap. SO-40. New OrBlans, LA: U.S.
Departm ent of Agricu Bure, Forest Senic, South -
ern ForestExperimentStation. 19 p.

Effects of Ferti lzation and Re Base on the
Diame®r Growt of O\erstocked Poltimber
Oak Stands (See summary, p. 136.)

Fertilzer app Bcations of a nitrogen and ph osph o
rus com bination were broadcastattwo I B toindi-
vidua Boak s (Queraus spp.) in stands thathad recived
tinning or no tinning treatment. Bott I\e B of fr-
tilzation increased diamet®r growth ofoaks in thinned
and untiinned stands. Maximum response t ®rti I-
zation occurred during the firstand second years af
tr treatment Response continued th rough the sixth
year for whit oaks and trough the eighth year for
red oaks. A significantdiametr grow tt response to
thinning occurred during the third growing season
afer treatmentfor red and b kc oak s and during the

fifth growing season for whit oaks. From this point,
te rat of annualdiametr growt for aloaks in tinned
stands increased annua ¥ trough te 10t year.

Major Pub BIcations or Progress Report

Graney, D.L. 1982. Response of red oaks and whit
oaks to thinning and frti zation in e Boston Moun-
tains of Arkansas: 7-year resuls. In: Mu llr, R.N,,
ed. Proceedings of4tt centrallh ardw ood forest oon-
frene ; [Dats unknown]; [Location unknown] Lex-
ington, KY: Uninersity of Kentudy: 64-78.

Graney, D.L. 1987. Ten-year grow tt ofred and whit
oak crop trees folbwing thinning and frt lzation
in the Boston Mountains of Ark ansas. In: Phi Hlps,
D.R., ed. Proceedings of the 4t biennia Bsouthern
silicu lural research conference; 1986 Nowember
4-6;Athnta, GA. Gen. Tea. Rep. SE-42. Ashevill,
NC: U.S. Departm entof Agriculture, Forest Senvic,
Southeastrn Forest Experiment Station: 445-450.

Graney, D.L.;Pope, PE. 19 78. Ferti zation increases
grow th ofthinned and unthinned oak stands in the
Boston Mountains of Arkansas. Res. Not SO-243. New
Orlans, LA: U.S. Department of Agricu Rure, Forest
Sernvic, Southern Forest Experiment Station. 4 p.

Effcts of Inermediat Cutting and
Fertilzation on Understory De\e bpmentin
Ozark High Bhnd and Boston Mountain
Poltimber Oak Stands (See summary, p. 137.)

In unthinned stands, totaloak (Quercus spp.), ash
(Fraxinus spp.), and derry (Prunusspp.) reproduc
tion averaged more than 4,000 stms per acre; but
fwer than 400 sttms per acre were tallr tan 1 ft
and on ¥ 4 stms exceded a heigh tof4.5 ft Afer 5
years, tie number of reproduction stms talr than
4.5 ftranged from 100 per acre in unfrti lzed stands
reciving a Igh towerstory tinning to 300 per acre in
frti lzed stands reciving medium toheaw thinning
treatments. Bhdk dierry (P.serotina) and ash ac
countd for more than twothirds of the stms talr
than 4.5 ftand were the on § species toexced 10 ftin
heigh tgrowth during te 5-year period. Ferti Ization
had noeflecton the heigh tgrowth of trees in estab-
Ished oak reproduction, butincreased 5-year heigh
of trees in ash and dherry reproduction by 1 © 2 ft

Major Pub Ications or Progress Report

Graney, D.L.;Rogerson, T.L. 19 85. Dewe bpmentofoak,
ash, and cerry reproduction folbwing tinning and
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frti lzation of up knd h ardwood stands in the Bos-
ton Mountains of Arkansas. In: Shou Bers, E., ed.
Proceedings of the 3rd biennia Bsouthern silvicul-
twrallreseard conference ;1984 Nowvember 7-8; At
hnta, GA. Gen. Ted. Rep. SO-54. New Orlans, LA:
U.S. Department of Agricu Bure, Forest Senvc,
Southern Forest Experiment Station: 171-177.
Graney, D.L.; Rogerson, T.L. 1985. Grow tn of oak, ash,
and derry reproduction folbwing owverstory tin-
ning of up knd h ardw ood stands in tie Boston Moun-
tains of Arkansas. In: Proceedings of the 5t central
hardwood forest conference; 1985 Aprilll15-17; Ur-
bana-an am paign, IL. Urbana-Ch am paign, IL: Uni-
\ersity of IMnois, Department of Forestry: 4-10.

EVALUATION OF LEGAL, TAX, AND
ECONOMIC INFLUENCES ON FOREST
RESOURCE MANAGEMENT

A Continuing Anal¥sis of Trends in Exports of
Southern Forest Products from the Eastrn
Unitd Stats (See summary, p. 137.1

Domesticmarkets for wood products in the United
Stats haw exhibitd considerab B instabi ity owver
time. As a consequence, domesticw ood producers, in-
cliding those in the Eastrn Unitd Stats, haw in
recentyears shown an increased intrestin export
ing. To guide them in identifying the owverseas mar-
kets with the greatstpotntiallfor expansion, these
producers needed historicalldata on past foreign trade
paterns and the trends tierein, butt is inform ation
was hrge ¥ hding for the eastern region. This study
was impHEmentd in response to this inform ational
need. The ob pctives of e study are: (1) o maintain
te data base for soutiern wood exports tathad been
deve bped under previous studies dating back 1 19 67
atthe USDA Forest Senvice 3 Southern Forest Experi-
ment Station ;(2) estab Ish and maintain a new data
base for northern softvood exports, thereby obtain-
ing com p It coverage of a Meastern softw ood exports;
and (3) to ana ¥ze exporttrends by productand coun-
try of destination.

Sine te study was begun in 1984, statistics on both
the volime and valle of aleastern softw ood exports
(fig. 12) hawe been com pilld by product catgory, re-
gion or country of destination, and region or customs
district of origin. ABo, trade paterns haw been ana-
¥bzed and appropriat imp Bcations for potentialex-
porters drawn.
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Figure 12.-Changes in value of southern wood exports from 1970
to 1989.
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Granskog, JE. 1985. Eastrn softwood exports. Sout -
ern Lumberman. 246(3064): 32-33.

Granskog, JE. 1986. Intrnationa Itrade and south -
ern forests. In: Proceedings of the 4t bienniallsout -
ern si licu lurallreseardh conference ;19 86 Nowvem-
ber 4-6; Atlanta, GA. Gen. Tech. Rep. SE-42. Ashevill,
NC: U.S. DepartmentofAgriculture, Forest Senvice,
Southeastrn Forest Experiment Station: 8-12.

Granskog, JE. 1986. The South 3 timber export po-
tntall Forest Farmer. 45(9): 14-15.

Granskog, JE. 1988. Nortiern exports of softw ood
products. Northern Journa Bof Applied Forestry. 5(3):
215-219.

Wisdom, H .W.; Granskog, JE.; B htner, K.A. 19 86.
Caribbean markets for U.S. wood products. Res. Pap.
S0-225. New Orlans, LA.: U.S. Departm entof Ag-
ricu Rure, Forest Sernvice, Southern Forest Experi-
mentStation. 13 p.

A Continuing Anabsis of Changes and

Dexe bpment in e Federallncome Tax with
Iim p Bcations for the Privat Landowner and
Timber Operator (See summ ary, p. 138.)

The profitabi Ity of a privat timber growing \en-
ture can be significanty afected by the Federallin-
come tax. Ak ough this taxhashad, and continues t
hawe, anumber of provsions th atprivat forestown-
ers, operators, and inwestors cou Bl use to greath re-
duc their Federallincome tax burdens, many taxpayers
fai o take advantage oftiem either because they are
unaw are of th eir proMsions or because they don tun-



derstand how the prowvisions app ¥ to teir individuall
situations. The ob pctives of this study, which are aimed
at owrcoming tis inform ationa Bgap, are to describe and
ana ¥ze, on a continuing basis, any dranges in te Fed-
eralincomne Tax Code thatinflience the treatmentof
timber-re hted recipt and expenditures.

Sine te ineption of this study in 1979, Hgis k-
tive, administrative, and judiciallde\e bpment per-
taining to tte Federalincome tax-and whidh haw
re vance t privat forestowners, operators, and in-
\estors-h ave been documentd and described. Ana ¥-
ses ofthese changes haw been used  formu bt tax
guide Ines tatshou B make te impactd parties more
aw are ofboth their responsibi Bties and prerogati\es
under tie Bw. In reentyears, efects resu king from
passage of the 1986 Tax Reform Acthaw been the
centr ofatenton.
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Condre BW .K.;Tierney, J.E.;Siege #W .C. 1987. Tim -
ber and tax reform: an ovenview ofrecentd anges.
Taxes-The Tax Magazine. 65(7): 411-433.

H oover, W.L.;Siege BW.C.;My s, G.A.;H aney, H .L.,
Jr. 1989. Forest owner3 guide t© timber in\est
ment, tie Federallincome tax, and tax record keep-
ing. Agric. H andb. 681. Washington, DC: U.S.
Departmentof Agricu Rure. 96 p.

Siege B W.C. 1985. Tax tips for imberhnd owners.
American Forests. 91(2): 20-21, 53, 55-56.

Siege B W.C. 1988. Tax he b for forest Bndowners.
American Forests. 94(1&2): 32-35, 49.

Siege B W.C. 198). Tax ttsts for wood hnd owners.
American Forests. 95(1&2): 34-35, 72-73.

Siege #W.C.;Balbu, W ., Jr. 1985. The primarily for
sa ll prousions ofsections 1221 and 1231 ofthe In-
trnalRewenue Code as re htd to timber transac
tions. Arkansas Law Rewview. 39(1): 73-9 8.

A Continuing Ana¥sis of Changes and
Dexe bpment in Federalland Stat Death
Taxes with ImpHcations for the Prinat
Landow ner and Timber Operator (See
summ ary, p. 139 .)

Federalland Stat death taxes can hawe a negati
efecton B B of forestmanagementifthey prom ot
instabi My of €nure and/or te fragmentation of hrge
forest ownerships. To a hrge degree, privat forest
owners, operators, and inwestors can awid these prob-
Ims trough proper tax (i.e., estat) phnning;but
before such phnning can be done, these individua B
need t become famillar with the provsions of the

appllcab I Rws. This study, which was designed tohe b
meetthis inform ationa Ineed,has the folbwvingob pc
tive: o describe and ana bze, on a continuing basis,
any dexe bpment in the Federalland Stat death tax
areas thathaw re hhvanc t foresthoBings.

Sine the study was begun in 1980, a M lgis hti\e,
adm inistratisve, and judicialldexe bpment pertaining
to Federallor Stat death taxes-and which haw im-
p Ications for privat forest owners, operators, and
inestors-h ave been documentd and described.
Ana ¥ses of tiese deve bpments haw been used to for-
mu Bkt dedsion guide Ines and p knning stratgies for
the impacted parties.

Major Pub BIcations or Progress Report

Siege BW.C. 1981. The Federallestat tax and forest
productivity. In: Proceedings of the nationa Bcon\en-
tion of e Society of American Forestrs; 1981 Sep-
tmber 28; Orhndo, FL. Bethesda, MD: Society of
American Foresters: 79-83.

Siege W .C. 1987. Forestry provisions of the Federal
estatt tax. In: Proceedings of the nationa Bconfer-
ence on forest taxation-adapting in an era of
crange ;1987 May 20-22; Athnta, GA. Madison, W I
Forest Products Researdh Society: 65-70.

Siege W .C.;Utz, K.A. 1983. Recent hw im prowes es-
tat tax rulls. Forest Farmer. 43(2): 34-35.

WaBlen, JB.;H aney,H .L., Jr.;Siege #W .C. 1987. The
impact of reeent dranges in Stat and Federalldeat
tax Bws on privat nonindustrialforestestats in
the South. Southern Journa Bof App led Forestry.
11(1): 17-23.

Walen, JB.;H aney, H .L., Jr.; Siege B W .C. 1988. Fed-
erallstat death tax im p Ications for privat nonin-
dustriall forest Bndowners in the Northeast
Nortiern Journa Bof Applied Forestry. 5(2): 135-141.

A Continuing Analsis of Changes and

Dexe bpment in Forest Resource and Forest
ProductLaw as These Impacton te

Econom ics of Practicing Forestry in the
Privat Sector (See summary, p. 139.)

Many ofthe actions initiatd by privat forestown-
ers, operators, and in\estors are im pacted, directlh or
indirectl, by the provsions ofvarious forestresource
and forestproducts Rws enacted atthe Stat K\e lof
gonvernment Examplls wou Bl inclide statuts deal
ingwith such matters as timber trespass, fire Rabill
ity, hndowner HBabi Ry, timber sall contracts, and
timber Basing. Because of the penasiveness of such
Bgishtion, those engaged in timber-growing \entures
shou M be know Bdgeab | about airrentand proposed
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policies and how they cou M be afected by them. Tohe b
meettis need, the folbwing ob pctives were estab Ushed
for this study: to describe, com pare, and ana bze exist
ing and new HNgishtion and Ngalltrends in te general
areas of forestresource and forest products hw.

Sine te inception of this study in 1981, alm ajr
Bgis htine dee bpment in the areas ofintresth aw
been monitored. To dat, howe\er, mostof the work
done has been conentratd in two areas: (1) e hnd-
ovner Habilty arca-where the HBndowner HNabilty
hws of allthe Soutiern Stats haw been reviewed
and their key provisions summ arized ;and (2) the tim -
ber NBasing area-where tie amount of forest hnd
under Base in the South has been detrmined and
guide Ines for the preparation of \iab B NBase agree-
ments haw been formu hted.
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Meyer, R.D.;K Emperer, W.D. 19 84. Currentstatus of
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A Continuing Anabsis of Legis htinve and
Econom ic Trends Associatd with the Forest
Property Tax and Re hted Taxes in the Unitd
Stats (See summary, p. 140.)

Stat property and re htd foresttaxes can signifi-
canth afect the profitabilty of a timber-growing \en-
ture. According¥, privat forest owners, operators, and
innestors need to be know Bdgeab I about aurrent and
proposed pollcies and how these mightimpactthem.
Toheb meetthis need, the folbwing ob pctives were
estab Ished for tis stdy: (1) © identify emerging Bg-
ishtive, administrative, and jdicdaltrends in te for-
estproperty and re hted tax areas; and (2) o envaliat
the potentialim p Bcations of these trends for the im-
pacted parties.

38

Sine te study was begun in 1979, Bgis htine, ad-
ministrative, and judicialdeve bpments in the forest
property and re hted tax areas haw been monitored
for al50 Stats. In addition, the key provsions ofall
existing forestproperty and re hted tax po Icies h aw
been summ arized. These data show th atmodified as-
sessment bhws, specifica ¥ th ose auth orizing current-
use vallation, are presentl the mostpenasie type
ofalkernative foresttax. The provsions oftiese Bws,
however, as we las th ose of other specia Bforest taxes,
difkr greath in £rms of sudh things as: (1) scope—
i.e., mandatory or optiona k(2) conditions of e Bgibi
ity; (3) applcation requirements; (4) prescribed
va bation proedures for knd and timber;(5) penal
ties im posed upon dechssification or program with -
drawakand (6) constraints p heed on revenue usage.
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ucts Researdr Society: 15-20.
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perimentStation. 14 p.
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Continuing Anabsis of Legis hti\e,

Adm inistratinxe, and JudicialDe\xe bpment in
Forest Practice and Environmentall Law

(See summary, p. 141)

Experience has shown tatprivat forest hnds will
not alkays be volintari¥ managed in a manner



deemed t be consistntwith the broad pub Icintr-
estboth in trms oftie emphasis p heed on the pro-
duction of nonmarket goods and sernvics and the
atkention given to te protction of environmentalhal
ues. Because of this situation, gonernmentata v
e B-Federall Stat, and bcalhas enacktd a \ariety
of forest practice and environmenta l hws. For these
hws to be efectine, howe\er, privat forest owners,
operators, and in\estors musthe famillar with teir
provisions. Tohe b meetthis need, e follbwing ob-
Jctives were estab Eshed for this study: (1) to m onitor
airrent and future HBgis htinve, administrative, and
Jdicialldene bpment in the forestpractice and enw-
ronmentaBhw areas;and (2) to describe and ana bze
these dene bpment as tiey re Rt t the impactd
parties.

Sine te inception of this study in 1984, alm apr
Bgis htine, adm inistrative, and judicialdexe bpments
in the areas ofintrestand which haw re lvance t
forest owners, operators, and inwstors-hawe been
monitored. To dat, howe\er, mostof the work done
has been conentratd in three areas: (1) Stat and
bca lforest practic Bhws; (2) State and bcallwatr
qualty Rws;and (3) State and bca lwe thnds protc
tion Rws. The key prowusions of these types of Rws
haw been summarized and teir potntiallimp Ica-
tions for forestry partial¥ evallated.
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SILVICULTURE OF ARTIFICIALLY
REGENERATED SOUTH ERN PINES

Row \ersus Se Bctinxe Thinning for P hntd
Lob bW and S hsh Pines (See summ ary,
p. 141.)

Foreststands can be thinned in numerous ways. In
p kntations, tvomajr tinning met ods can be eas-
i ¥ defined: (1) row or corridor thinning, in which all
trees in ertain rows or swath s are remowed (fig. 13);
and (2) se Bctixe thinning, in which trees are chosen
for £ Bing according © certain critria.

Many studies had been conducted and articls writ
tn conerning the economic and si Licu luraladvan-
tages of each of these two broad thinning met ods,
but for bbb bW (Pinustaeda) and s hsh (P.elliottii)
pines, no studies had quantified, by crtain useful
aspects, tie growth difRrences thatcn be expectd
afer tinning by a EErnative meth ods. These aspects
deallwith equivalnthasallarea B B in stands cov
ering a range of sit indies, initialp hknting densi-
ties, and difRrentages atthinning.

The obpctives of this study were t compare the
resuls of row tinning and se Bctive tinning for s hsh
and bo b pine p hntations from the perspecties of
wvolime, basalarea, and diametr growth and yie H.
PRntations were atdifkerent becations, were of vari-
ous ages, had diferentsit indies and initiallp hnt
ing densities, and had com parab I stocking I ¥ afer
thinning.

Data for the study were obtained from p bt estab-
Ished in six p hntations at fixe bcations in antral
Louisiana. Basic prethinning data were as follbws:

Survving trees Age at
Pine Trees at insta lhtion start of
Location species p hntd before thinning study

Num ber here Num ber hcre Yr
McNary S hsh 908 646 15
Me Ber Lob bW 1,210 944 15
Po b S hsh 908 568 17
Leesvi Lob bW 807 707 20
Hineston Lob bl 1,210 858 21
Hineston  Shsh 1,210 a22 22
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Figure 13.-A tiinned I15-year-old s hsh pine p hntation

Estimatd sit index (base age 50) for the s hsh pine
p kntations averaged 9 7 ftand ranged from 86 to 104
fton individualstudy p bts. For tte bo bW pine p hn-
tations, sit index averaged 83 ftand ranged from 64
t 95 fton individua lp bts.

Study p bt area \aried according t the phnting
spacing. Rectangu br treatment pbts contained a e&n-
trmeasurementarea thatwas 12 rows in width by 1
d ain in EIngth. Isohktion strips surrounding the cen-
trpbts were four rows in width on each side by 0.5
drainin Ingth ateadh end;tus,ead gross p btwas
20 rows in width by 2 drains in Ength.

The folbwing six tinning treatment and an un-
thinned controllwere inclided in ead study p kntation:

A.Row-thinning meth ods:
1. 1in 2: clearcut enery other row with noother
thinning.
2. 1in3:clearcutevery tird row with noother
thinning.
3. 1lin4: clearcut e\ery fourth row initia % and
artentr row ofremaining tiree rows 5 years
Rer.
B. Se Bctixe-th inning met ods:
1. Residua Bbasa Barea afier tinning +3 ft2 of
A-1(@abow); tin once.
2. Residua Bbasa Barea afer tinning +3 ft? of
A-2;tin onc.
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3. Residua Bbasa Barea after thinning initia ¥,
and 5 years htr, witiin +3 ft2 ofead respec
tive A-3 thinning;a totalloftwo thinnings.

C.Unthinned control

Se Bctive-thinning meth ods were carried out prima-
riy from be bw. Dominanttrees were cuton b when
rough , defectine, forked, or diseased, orwhen removal
woull he b adpeentdominants or codominants.

Owrall the study had a randomized b bck experi-
mentaldesign with each bcation considered to be a
separat b bck. Within the b bk, treatments were ran-
dom ¥ assigned t individua lp bts. The owvera ldesign
was unbaknced because more tan one treatment
rep Ication was not possib B at some bcations. The
shsh pine phntation at McNary had three replca-
tions ofaltreatments, the bb bW pine p kntation at
Hineston had two rep Ications, and aMotiers had on ¥
one rep Ication.

Pbtand tree measurements were made initial® and
in the 5th and 10t years folbwing tie firstthinning
to determine the changes in wvolime, diametr, and
basa Barea and aBo the height, growth and yie B, mor-
taly, and diame®r distributions of dominant-codomi-
nanttrees.

The basalareas of pbts were measured using all
p bttrees. Volimes were dettrmined from a subsetof
th ose trees, which were chosen proportionat ¥ from



each diametr chss according o numbers within each
chss. The volimes of tiese se Bcted trees were estimatd
by the heigh taccum u htion met od. Cubicfoot volimes
of pbts were estimatd from volime-basa Barea ratios.

The study is chbsed, butmostofthe pbt are still
maintained and wilbe remeasured at5-year intr-
val. ABoftie s hsh pine pbts and tiree oftie Bo bl
pine pbt atte Hineston bcation were destroyed by
asouthern pine beetl infestation in 19 87.
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Thinned Shsh Pine Phntation Grow tt and
Yie B (See summ ary, p. 142)

The three substudies discussed here were estab-
Eshed in 1958, 1959, and 1964 in p hntations estab-
Ished on cutower Bnds in four bcations in Louisiana.
These phntations are outside of the naturallrange of
s hsh pine (Pinuselliottii). The researdh obfctines
were t consider the efects of sit, age, surviva l tim -
ing of first thinning, subsequentrepeatd thinnings,
and thinning intnsity on the gront and yiel of
phntd s hsh pine. Eadh substudy was estab Eshed
with somewhat diferent ob pctives, but the grow th
and yiell mode Ing to dat has conbined the tree
data sets. Initiallp knting density did notvary within
any of the three substudies, buttiere was some \aria-
tion among them.

The oBest substudy was estab Ished during the
wintr of 1958-59 t measure the efects of the fol
byving on the growth, yie B, and qua My of p hntd
s hsh pine on a good up knd sit: (1) five majr stock -
ing e B and variations of them ;(2) D+ thinning of
te USDA SoillConsenation Senic (SCS); and (3)no
thinning. This substudy is a cooperatie eflortwit
Bel Estat-Quatre Parish Com pany, Lake Charlls, LA,
The company furnishes the study area, protects the

stand from fire, conducts prexentative stump treat
ment againstFomes annosus rootrot infection, and
administrs timber salls. Furttermore, the SCS coop-
erats in marking tte D+ pbts, and soillscientists of the
SCShaw chssified the soil ofthe study area. The thin-
ning treatment for tis substudy are as folbws:

1. Thin 1 70 ft%acre ofbasa Barea on a 5-year cut
ting cycll, beginning atage 17.

2. Thin t 85 ft%acre ofhasa Barea on a 5-year cut
ting cycl, beginning atage 17.

3. Thin t 100 ft*acre ofbasa Barea on a 5-year cut
ting cycll, beginning atage 17.

4. Thin ©95 ft¥/acre ofbasa Barea atage 17 and ©
55 ft2 atage 22 and e\ery 5 years tiereafier.

5. Thin ©95 ft¥/acre ofbasa Barea atage 17 and
115 ft2 atage 22 and e\ery 5 years tiereafer.

6. Thin to 85 ft%acre ofbasa Barea on a b-year (Ut
ting cycl, beginning atage 17.

7. Thin to progressive ¥ higher basa Bareas on a 5-
year cutting cycll, starting with 85 ft%acre of
basa larea atage 17 and increasing te residual
basa larea to 90, 95, 100, 104, 108, 111, 114,117,
and 120 ft%acre atsuoxssive 5-year intnalb.

8. Thin by the D+ method of SCS atage 17 and
enery 5 years tiereafter.

9. Donottiin (dheck).

This substudy has a randomized b bck design with
4 replcations; 36 pbts were estab Bshed. One p btwas
destroyed by an Ips pine beetl infstation folbwing a
Igh thing strike in the pbt Measurementp btsize is
0.25 acre. Each measurementp btis surrounded by a
47 .8-ft-wide isohtion strip. The p kntation w as estab-
Ished by hand-p kntingduring tte wintr of1941-42
on cutower longleaf pine (Pinus palustris) hnd ata
spacing ofabout6 by 7 ft

The nextoBestsubstudy was estab Ished in 1964
near H ineston, LA, todettrmine the efects of timing
of firsttinning, residua Bbasa Barea, and age on the
growth and yie l ofp hntd s ksh pine on a good cut
owver sit. Sit index on this study area aweraged 101
ft (base age 50). ENen tinning treatments are in-
clided in tis study. Periodic thinning was on a 3-year
cutting cycl untilage 19 and on a 5-year cycll there-
afeer. The treatments are as folbws:

1. Thin © 70 ft%acre ofbasa Barea, starting atage
10.

2. Thin t 70 ft*/acre of basa Barea; prune a Mleave-
trees atage 10 o remowe dead Embs be bw the
I\e crown;extnd pruned Ength to 17 ftatage
13.

3. Thin 85 ft¥acre ofbasa Barea, starting atage
10.

4. Thin 100 ft%acre of basa Barea, starting at
age 10.
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5. Thin to 70 ft¥acre ofbasa Barea, starting atage
13.
6. Thin t 85 ft?/acre ofbasa Barea, starting atage
13.
7. Thin t 100 ft%acre of basa Barea, starting at
age 13.
8. Thin 10 70 ft%/acre ofbasa Barea, starting atage
16.
9. Thin t 85 ft%acre ofbasa Barea, starting atage
16.
10. Thin t 100 ft%acre of basa Barea, starting at
age 16.
11. Donotthin (check).

Th is substudy h as a random ized b bck design with
four rep Ications. Pbts were grouped into b bds by
proxim ity ; treatments were assigned within b bcs at
random . The 44 pbts are 0.1 acre in size and are sur-
rounded by a 0.5dain buffer strip. The p hntation
was estab Eshed by hand-p Bhnting in December 1948
on former longleaf pine hnd ata spacing of approxi-
mat ¥ 6 by 7 ft The p hntation is owned by Intrna-
tiona BIPaper Com pany.

The third substudy was installd in 1964-65 in two
p kntations, 14 and 16 years oM. The research obpc
tives were to determine the eflects of difkrentthin-
ning intnsities on the growt, yie B, and diametr
distribution of s hsh pine phntd on a cutower area
outside the naturallrange of this species thathas a
by to medium sit index. The p hntations are owned
by Boise Cascade Com pany and are bcated in east
ern Sabine Parish, about2 mills from Peason, LA.

The twostands were estab Bshed by mach ine-p Bnt
ingduringthe wintrs of1948-49 and 1950-51 on cut
over longleaf pine Bnd ata spacing of approxim at ¥
6 by 8 ft Eigh t treatments are being tsted in tis
substudy. The treatments inclide thinning bac to 40,
55, 70, 85, 100, 115, and 130 ft¥acre of basa Barea at
5-year intnal, beginning atages 14 and 16, and an
unthinned chedk. AMpbt assigned to the 40-,55-,
and 70-ft? stocking I\e B were tinned attie time of
study insta Bhtion. Basalarea was oo bv for cutting
on alpbts of the 14-year-ol stand tatwere 1 carry
85 ft%/acre or higher stocking I B. In the 16-year-
oll p kntation, one of tie three pbts with a basalarea
of 85 ft%/acre, wo oftie pbts with abasa Barea of100
ft%/acre, and a Mp bts assigned higher residua Bbasall
area Ive Bwere notthinned. Afer 5 years, allexcept
four pbts subpcted o the thinning treatmentto 130
ft%/acre ofbasa Barea h ad readied te assigned stock -
ing e l'In 1974-75, three pbts subpcted to the treat
mento 130 ft¥acre had bare ¥ readied the assigned
I\e Bofdensity and were notthinned unti 119 79 -80.

Sit index aweraged 80 and 72 ft for the younger
and oBer stands, respective . The substudy has a
randomized b bck design. Two b bcks are bcatd in
the younger phntation and three b bcks, in the olier
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p hntation. Pbts were grouped into b bc's according
tothe indicatd sit index atthe time ofstudy instal
htion, and treatments were random ¥ assigned within
the bbcks. The measurement pbts are 0.15 acre in
size and are surrounded by a 0.5-chain buffr strip.
Todat, alp bt are sti Mactive, and t e substudy con-
tinues (fig. 14).

Majr Pub Bcations or Progress Reports

De M T.R.; Feducdia, D.P.; Cam phe B C.E.; fand oth -
ers} 1979. Yie Bs of unthinned s ksh pine phnta-
tions on cutover sites in the WestGu Fregion. Res.
Pap. SO-147. New OrBans, LA: U.S. Department
of Agriculture, Forest Senvice, Southern ForestEx-
perimentStation. 84 p.

Enghart H .G.;Mann, W.F. 19 72. Ten-year grow i of
p hntd s ksh pine. Res. Pap. SO-82. New Orlans,
LA: U.S. Departm entof Agriculture, ForestSe nice,
Southern ForestExperimentStation. 11 p.

Feducda, D.P. 1974. Grow th and yie B of p hntd s ksh
pine on cutower sits in the WestGu F In: Proceed-
ings of the symposium on management of young
pines; 1974 Octber 22-24; Allxandria, LA. New
Orlans, LA: U.S. Departmentof Agricu Bure, For-
est Sernice, Southern Forest Experiment Station:
97-107.

Feducda, D.P. 19 77. Ten-year grow tt folbwing thin-
ning of s hsh pine phntd on medium 1O poor cutover
sites. Res. Pap. SO-137. New OrBHlans, LA: U.S. De-
partment of Agricu Bure, Forest Senic, Southern
Forest ExperimentStation. 6 p.

Feducda, D.P. 1979. Thinning s ksh pine on cutower
flatwoods sits in the WestGu E Res. Pap. SO-158.
New OrBans, LA: U.S. Departmentof Agricu Rure,
Forest Sernvice, Southern Forest Experiment Station.
8p-

Feducda, D.P. 1984. Thinning alkernatiwes for phkntd
s hsh pine. New OrBans, LA: U.S. Department of
Agricu Bure, Forest Sernvice, Southern Forest Experi-
mentStation. Progress report 116 p. On fill with:
U.S. Department of Agricu Bbure, Forest Senvc,
Southern Forest Experiment Station, 701 Loyoh
Avenue, New OrBans, LA 70113.

Feducda, D.P. 1984. Timing of first tinning of p kntd
shsh pine. New OrBans, LA: U.S. Department of
Agricu Bure, Forest Senvice, Southern Forest Experi-
mentStation. Progress report 130 p. On fil with:
U.S. Department of Agricu Bure, Forest Servic,
Southern Forest Experiment Station, 701 Loyohk
Avenue, New OrBlans, LA 70113.

Feducda, D.P. 1988. The efct of age and residual
basa Barea on growth and yie B of phntd s ksh pine
on a medium to poor sit. New OrBlans, LA: U.S.
Department of Agricu bure, Forest Sernvice, South-



atage 39.
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atage 19 ;

Figure 14.-A tiinned s hsh pine stand: a
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Intnsixe Culure of Southern Pines (Inchides
studies SO-4101-1.150, 1.177 and 28;
see summ aries, p. 143-144.)

Intnsinve cu Burallpractices haw been studied by
researciers at the USDA Forest Service3 Southern
Forest Experiment Station at Allxandria, LA, sinc
the mid-19503 by means of sit-preparation treat
ments. Fertilzation trial were estab Ished in the
1960’s, and weed controBexperiments became im por-
tantin the 19703% (fig. 15). Many of the firststudies
utilzed smalpbt because the firstobpctive was to
detrmine the methodobgy of the practices, ratier
than tie bng-trm efcts on pine growth. As the prac
tices became beter understood, brger pbts were es-
tab Ished to folbw pine growth 1 te firsttinning or
beyond.

The obpctive of the Hhrger studies was to determine
the efRcts of aw lurallpractices on pine grow th. Most
studies haw more than one practice because strong
interactions were expected based on te resuls ofear-
Rer studies. Thus, wo of the th ree studies mentoned
here are factorialdesigns com paring difkrent Ihe B
of frti zation and weed controll

The pbtsize of these studies is re htive ¥ sm a Hbe-
cause oftie Rbor and matrial required toestab Bsh
and maintain tie treatments. Thus, mostofthe stud-

Hgure 15.—The efectofweed controB(Bf)us_noweed control(righ ©)in a b-year-ol s hsh pine stand.
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ies wilnotbe measured pastage 15. When possib I,
tinnings wilbe used for measurement of wood prop-
erties because of the dramatic dianges in ear ¥ grow th
of the trees.
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Sit Preparation (Inchlides studies S0O-4101-9 .2,
9.4 through 9.7, 9.11, 9.23, 9.43, 9.57, and (1115)-
3.5; See summ aries, p. 144-150.)

W i lpine seed Ings on poor¥ drained soi B dewe bp
more rapid¥ if phntd in beds or discontinuous
mounds?Is destruction of the herbaccous cover suffi-
cient to boost seed Ing growtt with out raising the
p Bnting spoton these soi B?W ork done by scientists
of e USDA Forest Senvice 3 Southern Forest Experi-
mentStation on sexerallsands in Fbrida determined
that seed Ing dexe bpment was dependent on soil
drainage. Butwhatwou Bl happen on finer €xtured,
more Brtill soik in other regions?Which species of
southern pines willgrow beston these poor¥ drained
soi #?W iMany ear¥ gains in grovth be maintained or
bstas the pines reach sapIing and poll size? These
wereamong the practicall questions researchers be-
gan seeking answers for in the WestGu Fregion dur-
ingtecarl 19603.

Pine p hntations of the South 3 third forestwere
being estab Bshed on many sits where a hardwood
com ponentwas dew bping and aggressixe ¥ com pe €
ing for Ight watr, and nutrients with the phntd
pine trees. Previous researdh and practicaBexperience
had deakmosth with the estab Ishmentand grow th
of pines on ol fie Bs and open range and the con\er-
sion of scrub hardwood stands to pine. Forestrs knew
tat medianicallsit preparation wou l controll re-
sidua Bh ardw oods on pine p hnting sits, butwhia
met od ofsit preparation was best?H ow mud ofa
hardwood componentwou ll dewe bp afer each met od
of sit preparation?H ow wou ll the phntation pines
devxe bp?H ow wou B difRrentsoi Btypes and frt k-
ers inflience the choice of sit-preparation meth od,
and coull the best dioie be predicted on a case by
case basis?These were among the practicallquestions
researchers began seeking answers for in the West
Gu Fregion during tie ear ¥ 197083,

To answer the above o sets ofquestions, South -
ern Station scientists began estab Ishing study sits
in the West Gu Fregion. The studies deakwitt bbbl
(Pinus taeda) and s hsh (P. elliottii) pines, and ofen
both species were plhntd on the same researa sit.
Treatment of interestwere studied using random -
ized conplt b bk designs to ensure statisticala-
Idity. The Ength ofthese studies ranged from 6 1t 20
years. Tree height and, REr, disease data were coll
Icked year¥ atphnting, butnormall te intnal
between measurement increased to 2 or 5 years af
trage 5 and diametr data were samplld afer the
trees reached sap Ing size.

Sexerallim portantfindings have cone from tis re-
searc. Both bo b and shksh pine p hntations are
m ost productine if soi Bdrainage awrages about 1.5
acre-ft during wintr. In the West GuF region,
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fhtwoods soiB hawe an awrage wintr drainage of

about 0.6 acre-ft Therefore, bedding is beneficialon
the more poor¥ drained sites. H owe\er, singl-pass
bedding increases tie vollme on we Mdrained soi lby
on ¥ about0.4 acre-ft, and maximum pine productiv
ity wou Bl stillnothawe been realzed except for an-
other, and unexpected, finding. The watr tab I drops
under bedded sits, and growth gains normal} attrib-
utd o phnting on beds actua W resu k hrge ¥ from
this drop in the watr tab B. Forestmanagers wish-
ingtomeasure tie winter watr tab I donotneed ©
monitor flictuations in its depth. The bestindicator
of deptt towintr watr bl is the depth to gray
motting in e soilwhich can be detrmined atany
time.

Many si k bam fhtwoods in e West Gu Fregion
haw gentlh rolng topographies. It is general be-
\ed thatthese s lgh t topographic changes aflecth ow
p kntd pines respond 1 sit ame Boration, but Il
quantitative information was avaibkbl. In reent
years, Southern Station scientists haw been abll
reconmend crtain cu lurallpractices based on topo-
graphic diferences of fhtwoods soiB. One of these
practices is to form distinctm ounds for p hnting s hsh
pine seed Ings rather th an bedding ifbeds wilMclar ¥
disruptsurface drainage and im pound watr.

The method used to prepare better drained soi B for
phnting is Iss important than acconpshing te four
major ob pctinves of sit preparation: 1 destroy exist
ing phnt aer, reduce te chance of wilfires, pro-
Mide acxss for phnting, and im prove soillaeration and
watr infilration. Sit preparation beyond ensuring
stand estab Bshment wi M not significantlh increase
bngtrm yie Bs and wilreduc the return on in\est
menton betler drained soiB. If excessive soildisp hee-
mentresu ks from sit preparation, yie Bs may actua ¥
be reduced. Forest managers shou B forego extra prac
tices in the hope of greath increasing yie Bs from poll
stands of southern pines on beter drained soi B.

Ph osph orus ferti lzation provides one exception to
the abowe rull. Forest managers wishing to rapid¥
producc krge individua Bpoll-size bo b pine trees
shou M consider phosphorus frtilzation with me-
dranicallsit preparation before phnting on Udu k
(UksoB) soiB. If maximizing totallstand volime is
the primary ob pctive, nosimpll frtilzer reconmen-
dations can be made because of the confounding e
fcts of soilltypes and site-preparation meth ods on the
surviva land yie B of stands. Ferti lzer reconmenda-
tions for maximizing totalstand vollme on beter
drained soiB willhave t be made on a case-by-case
basis with risk of faillire.
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ruary 17-19 ; Baruch Forest Scienc Insttut,
Georgetown, SC. CImson, SC: CImson Uniwersity:
56-62.

Long-Term SoillProductivity of Southern Pine
Sits (Inchides studies S0-4101-2.10, 2.14 and
15-7.11; see summ aries, p. 151-152.)

The eflects of managementpractices on future ro-
tations of southern pines haw been examined by sd-
entists of the USDA ForestServic 3 Southern Forest
Experiment Station at Allxandria, LA, sine about
1980. AMstudies hawe sound experimentaldesigns so
tatnegative resuls (assuming no difRrences between
treatment®) can be aceptd with assurance by knd
managers. The studies were installd with the phi-
bsoph y th atusing pines as a biobgica Igrow tn index
is a better base on which 1 dewe bp future pollcy t an
grow th -predicting m ode B th atdo noth awe an under-
¥ing data base.

Studies haw been instald in new areas to deter-
mine the efcts of bgging practices on te grow tn of
the nextrotation and on ol study sits o detrmine
the efcts ofsit preparation and frtilzation on the
grow &t of a suczeding rotation (fig. 16). The studies
range in size from forty-eigh t0.16-acre p bts 1 fifty-
two 0.55-acre pbts. The time period during which
measurement willbe taken before ending the study
or cutting and rephnting \aries with te pbtsize,
with smalpbt being reestab Ished after 15 years.

Because this type of researdh was initiatd sinc
1980, on ¥ three studies are inclided. H owe\er, be-
cause their usefu hess is now apparent, more studies
are heing instald and wilbe added as stands reach
age 10.
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Figure 16.— Effects of skidders: a, a sit in soutiern Louisiana rutted by skidders operating on saturatd soikb, a
skidder in operation in saturatd soillin 40-year-old s bhsh pine stand;and c, cross section of con pactd

soillbeneat a skidder rut

Effe cts of InitialSpacing and Precommercial
Thinning in Forest Stands Estab Eshed by
DirectSeeding (See summ ary, p. 152.)

An artificdalregeneration a Eernative to phnting
seed Engs is directseeding ofan area. This meth od of
forestestab Ishmentwas especia ¥ appeallng in the
20th century in the United Stats because vast at
owver areas needed to be reforested as quick ¥ as pos-
sib B. Directseeding cou B be mosteasi ¥ accom p Ish ed
by broadcasting seeds ower hrge areas by hand or by
airphne. H owe\er, itwas difficu kto controllseed Ing
density by this method. Many of the seeds were con-
sumed by birds or rodents before sprouting cou Bl oc
aur. Toocountract this bss, krger numbers of seeds
were soved than were actua W needed, which most
often producd \ery dense foreststands. Inform ation
was needed to dettrmine te inflience of various met -
ods and intnsities of ear¥ preconmercialt inning
in these dense young foreststands on survivall peri-
odic grovtt and yie M, wood o aractristics, and fi-
nandalreturns.

Another meth od of controlng seeding density was
to sow seeds in rows. Density cou B be controld by
\arying the spac between rows and the spac between
within-row seed spots. Information was aBo needed
dettrmine te inflience of various initiaBspadngs in rows
and between rows on tree sunivall periodic grow t and
yie B, wood o aracteristics, and finandalreturns.

To meet these obpctives, studies utilzing direct-
seeded b bW (Pinustaeda),longleaf (P. palustris),
and s hsh (P.elliottii) pines were estab Bshed on Bbw,
medium, and high sits. The experimentaldesigns
were randomized conplt bbck with three or four
treatmentrep Bcations. In the broadcastseeded stud-
ies, 3- o & year-oll stands were thinned se Bctixe ¥,
in rows or swath s or a conbination of these met ods,
to various residua Istm densities. Unthinned controll
pbts were aBoestab Ished. In the row-th inning stud-
ies, initialin-row spacings of 1 10 8 ftwith rows 8 ft
apartand an in-row spacing of4 or 8 ftwith rows 12
ft apartwere estab Bshed for com parison. The study
pbts haw been periodica W remeasured since estab Bsh -
mentexery 1 o 3 years initiall, exery 3 years from
age 5 through age 20, and exery 5 years tiereafier.
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Efftcts of Phnting Spacing and Thinning
Intensity on tte Growt and Yie  of Lob bW}
Pine (See summary, p. 153.)

Two phnting spacing studies estab Ished in tie Bt
1940% and 19503 with Bb b pine (Pinustaeda) were
con\erted  thinning density studies. The first(now
chbsed) was bcated near Woodworth in centralLoui-
siana, and the second is near Merryvi B in soutiwest
Louisiana. The Woodw orth study was on State-owned
Bnd and was maintained by the Louisiana Officec of
Forestry; tie Merryvi B study is bcatd on Bnd owned
and maintained by Rie Land Lumber Com pany. In
both areas, the study ob pctives were t detrmine how
initiallp hnting density, sit, age, sunivall repeated
thinnings, and tinning intnsity afect the grow th
and yie B of bo bl pine phntd on sits simikr o
th ose studied. Both study sits were bcatd on cut
over Bnd former¥ occupied by longleaf pine (P.
palustris). No mechanicallor chemicallsit prepara-
tion was required.

In both study areas, the measurement pbts were
0.1 acre in size, with abouta 0.5-chain-wide buflr
strip surrounding each pbt The Woodworth study
contained 69 pbts, 4 ofwhich were unthinned controll
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p bts. Sit index (base age 25) ower the area ranged
from 53 1 67 ft The phnting densities ranged from
400 t 2,700 sttms per acre, and the residua Bbasal
area per-acre densities ranged from 70 to 100 ft2. The
firstthinning occurred atp hnting age 20 in th ose p bts
thathad sufficentbasalarea to be thinned t teir
target basa larea. The Merryvi B study contains 73
thinned p bts and 15 unthinned controllp bts. Sit in-
dex ranges from 56 1t 72 ft, p hnting densities range
from 300 t 1,200 stems per acre, and afer-tinning
densities range from 60 t 120 ft%/acre ofbasa Barea.
This study was firstthinned atphnting age 17. In
bott studies, the tinning inenallwas 5 years, and
thinning was genera ¥ from be bw, alhough near¥y
equalatention was given tomaintaining ratier uni-
form tree spacing in the stands.

The Woodworth study had t be chsed in 1975 afer
a trnado destroyed numerous key pbts. H owe\er,
data are avai hb | through stand age 45. The Merry-
Vil study, with trees 41 years ofage from phnting at
the time of this report(1995), continues.

Majpr Pub Bcations or Progress Reports

BaBwin, VV.C, Jr. 1987. Green and dry-weigh tequa-
tions for abowe-ground components of phntd
bb bW pine trees in the WestGu Fregion. Sout -
ern Journa Bof Applied Forestry. 11(4): 212-218.

BaBwin, VC, Jr.; Rducda, D.P. 19 82. \aldation of
te untiinned Bb b pine p hntation yie B model—
USLYCOW G. Res. Not S0-283. New OrHRans, LA:
U.S. Department of Agricu Bure, Forest Service,
Southern Forest ExperimentStation. 5 p.

BaBwin, \V.C, Jr.; Feducda, D.P. 1987. Lob bW pine
grow th and yie B prediction for managed WestGu F
p kntations. Res. Pap. SO-236. New OrBlans, LA:
U.S. Department of Agricu Bure, Forest Service,
South ern ForestExperimentStation. 27 p.

Box, BH .; Linartz, N.E.; AppHRquist M.B. 1964. Com -
parative growth and volime of bo bl pine p hntd
at \ariab B spacings. LSU For. Not 60. Baton
Rouge, LA: Louisiana Stat Uni\ersity. 2 p.

Campbe M T.E.; Mann, W.F.,, Jr. 1974. Growt in a
bb b pine spacing study in southwestLouisiana.
In: Proceedings of the symposium on management
of young pines; 19 74 Octher 22-24; Allxandria, LA.
New OrBans, LA: U.S. Departmentof Agricu Rure,
Forest Sernvice, Southern Forest Experiment Station:
108-115.

Feducda, D.P.;De B T.R.;Mann, W.F,, Jr.; [and oth -
ers]. 1979. Yie Bs ofuntiinned bb b pine phnta-
tions on cutowver sites in the WestGu Fregion. Res.
Pap. SO-148. New OrBlans, LA: U.S. Department
of Agriculture, Forest Senice, South ern Forest Ex-
perimentStation. 88 p.



Feducda, D.P,; Mann, W .F., Jr. 1976. Grow ti folbw -
ing initialtinning of bb b pine phntd on a
atower sit at five spacings. Res. Pap. SO-120. New
Orlans, LA: U.S. Departmentof Agriculture, Forest
Sernvic, Southern Forest Experiment Station. 8 p.

Feduccia, D.P.;Mosier, J 19 77. The Woodw orth spac
ing and thinning study: an obituary. Forests and
Peopl. 27(1): 18-21.

Ferguson, R.B.;Baliwin, VV.C., Jr. 19 87. Com prehen-
sive outlbok for managed pines using simu htd
treatment experiment-phntd b bWl pine
(COMPUTE-P-LOB): a user3 guide. Res. Pap. SO-
241. New Orlans, LA: U.S. Departm entof Agricul-
ture, Forest Senic, Southern Forest Experiment
Station. 64 p.

Mann, W .F., Jr. 1954. Thinning bo bW pine. Forests
and Peopl. 4(2): 2-31, 54.

Mann, W .F., Jr.;De BT.R. 1971. Yie Bs of17-year ol
bo b pine phntd on a cutower sit at \arious
spacings. Res. Pap. SO-70. New OrBlans, LA: U.S.
Departm ent of Agricu Bure, Forest Senic, South -
ern ForestExperimentStation. 9 p.

Mann, W.F.,, Jr.; Feducda, D.P. 19 76. Tree sizes h ar-
wstd in diffrent thinnings-anotier bok. Res.
Pap. SO-131. New OrBlans, LA: U.S. Department
of Agriculture, ForestSernvice, Southern Forest Ex-
perimentStation. 6 p.

Popham, T.W.; Feducda, D.P.; De B TR.; fand otiers]}
1979. Sit index for bb bl p hntations on cutowver
sitts in the WestGu F Coasta IPRin. Res. Not SO-
250. New Orlans, LA: U.S. Departm entof Agricul-
ture, Forest Senic, Southern Forest Experiment
Station. 8 p.

Dexe bpmentofa Lob bW Pine Phntation
Thinned ® DiffrentDensity Lexe B in
Southern Ark ansas (See summary, p. 154.)

The study discussed here was estab Ished in a 12-
year-oll bbb bW pine (Pinustaeda) p intation bcatd
in southeast Arkansas. This study was designed to
evallat the efRcts of various tinning and crown-
shortening treatment on volime growth. In 1970,
personne lat e USDA Forest Service 3 Southern For-
est Experiment Station estab Eshed 40 experimental
pbt. These pbt were maintained and inwentoried
by the USDA Forest Senvice unti11981. Since 1981,
the study has been conducted by the Department of
Forest Resources at tie University of Arkansas at
Monticc b in cooperation with the USDA ForestSer-
vie and Georgia-Pacific Corporation. Continuity of
meth ods and d niques (in particu br, the use ofthe
Zeiss t Bdendromet®r for measuring upper stm di-
ametrs and heigh ) has been maintained to ensure
the compatibi lty of resu ks from aBinwentories. In

1987, the sexenth remeasurementofthe 30-year-oll
trees was conp ltd.

The origina Bstudy design inchides four I B of thin-
ning and three B\e B of aown shortening. Each com -
bination has three repBcations within a randomized
complit b bx design. Four additionalp bts were es-
tab Ished to representeach ofthe four thinning treat
ment withoutaown shortening. Each pbtis 132 by
132 ftin size and contains an inner 66- by 66-ftp btin
which aMtrees are individua ¥ identified with num-
bers. Thus, the O.Hacre measurement pbt is sur-
rounded by a simihr¥ treatd 0.3-acre bufr zone
thatis 0.5 chain in width .

Pbt were initalj tinned at12 years of age 1 40,
60, 80, and 100 ft¥/acre of basa Barea, and crowns were
pruned t 25, 40, and 55 percent of the totaltree
height Afer the second inwentory at age 15, basal
areas were reduced 30,50, 70, and 90 ft*/acre, where
they haw sine been maintained. A sallage cutting
was made afer a severe ice storm atage 16, and p bt
were thinned again atages 24, 27, and 30. Trees were
pruned on ¥ tic, atages 12 and 15.

During the wintr of 1974 and again in 1979, se-
\ere ice storms caused extnsive damage to the p bt.
Trees on thiree pbts were soheavil} damaged that
basa Barea was reduced and sti Mremains bebw that
intnded for tte treatments. Ak ough data haw been
colcted on individua Btrees, these pbt haw been
e Iminatd from the ana ¥bsis.

Five controlpbts (wittoutthinning or pruning) were
estab Ished on e adpentuntreatd partoftie phn-
tation in 19 84. The size and arrangementofeach pbt
isthe same as thatofthe 40 origina lp bts. The natu-
rallh ardwood competition was killd on the controll
p bts by ingctions of Tordon 101-R. In 1986, the con-
struction ofa new road resu led in the e Imination of
a pbt (afer on¥ one inentory period of measure-
ment) The bstpbtwas rephad in 1986 with a pbt
thatwas measured for the firsttime in 19 87.

When colcting innentory in tie bufer strip, tie d.b.h.
of each tree was taken, basalarea was calu htd, and
tinningwas phnned tomaintain tie same treatment hwe l
as te corresponding inner pbts. On a Binner p bt trees,
diametrs were measured atl1,3,and 4.5 ft (breastheigh ®)
and ataown base. The crown radius was measured in the
bngestdirection and 90 degrees t it Heigh ts were de-
trmined to the base ofthe Ie crown, o the top of the
tree, and to the exen diametrs of the stm required
calbu bt volime by the Grosenbaugh (1954)heigh tac
cumu ktion met od. Measurement ofheight and upper
stem diametrswere done with aZeiss & Bdendrometr,
and Bbwer diameters were measured with a diametr
tape or callper. When se Bcting trees 1 be thinned, for-
estrs tinned the trees from be bw based on tie folbw-
ing, somewhat owver hpping, critria (in order of
decreasing importance): d.b.h., currentincaement stm
form, heigh t spatialdistribution, and cone production.
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Ch oice of Species for Phnting Sits
(See summ ary, p. 154.)

The purpose of this study was to determine which
southern pine species to phnton a particu br sit.
Which species shoul 1 grow here? This question is
asked and answered annua W for abouta milon acres
of pine forest Bnd in 12 Southern Stats that are
phntd or directseeded. In 1969, phnners of the

-~

South 3 tird forestprediced tatitmustbe answered
for more than 30 milon acres in the South by 19 85.
To dat, researchers hawe provided on ¥ fragmentary
inform ation t the forest manager on this subpct
Clar¥, then, the subpct“d oice ofspecies™is as time ¥
today as itwas in the mid-19503 when researciers at
the USDA Forest Service 3 Southern Forest Experi-
ment Station, with te he b ofboth publc and privat

forestry organizations, estab Ished 113 trialk with

southern pine species on uniform sits in Louisiana
and Mississippi.

The 113 outp Bntings were wide ¥ distributed in the
two Stats south of a Ene formed by extnding
Louisiana3 nortiern boundary across Mississippi.
Colictine ¥, these triaB representd a wide range of
sit conditions. The instaBhtions were stratified into
wet intermediat, and dry sits from fie B estim ats
of intrna ldrainage and horizon dewe bpmentof the
soi B. These determinations were made atthie time or
soon after sites were se Bcted. SoiB of the wetand in-
trmediat sits correspond to Zahner3 azonaland
zonallsoi B, respectinve ¥ Dry-sit soiB haw no real
countrparts in Zahner3d sit-index work .

Wetsitt soiB ha prominent, abrupt dranges in
cobr or £xture within 3 or 4 ftofthe surface. These
soi B remain submerged or saturatd with watr dur-
ing wetperiods, especial in the wintr, and are poor¥
to moderat ¥ drained.

The main distinguishing ch aracteristic of interme-
diate sits is thatthe soiB haw we Bdefined h orizons
t atdifr from each other in both xture and cobr.
These soi B are moderatt ¥ we lto we BMdrained.

The soiB on dry sits haw a tick surfacc hyer of
coarse sand 1 sandy bam thatmightor mightnot
grade into somewhatheavier matriallbe bw a depth
of 3 ft The soi B are we Bt excessie ¥ drained and
haw a\ery Imitd capacity o store readi avai kb il
moisture.

Three species of southern pines were p hntd on ead
sitt, bbb bW (Pinustaeda), s hsh (P.elliottii), and
longleaf (P. palustris). Sh orthafpine (P.echinata)w as
aBophntd on mostofthe sits. Three pbts ofead
species were phntd atead bcation in a randomized
b bck design. The phnting inernallwas 6 ftwithin
and between the rows. In Mississippi and the Fibrida
parish es of Louisiana, gross p bts contained 12 rows
of 12 trees ead ;westofthe Mississippi River, pbts
contained 11 rows of 11 trees. Firstyear surviva lw as
com putd from data for the gross p bts. AMoth er data
were obtained from the centr areaofeadh ofthe 113
outp hnting bcations, 64 phnting positions in p bt
eastofthe Mississippi Riner and 49 in pbt westof
te river.

Seed Ings for the study were grown in Stat and
Federal nurseries in Louisiana and Mississippi.
Lob bW pine seed Ings p hnted east of the Mississippi
Riner were from seed bts coMctd in Mississippi, and



those phnted westofthe river were from Louisiana
seed bts. S hsh pine seed Ings for more th an 80 per-
antoftie pbts were produced from seeds colcted
in south Mississippi or the Fbrida parishes of Louisi-
ana. Seeds for tie remaining stock were obtained from
a Georgia deallr. No genetica ¥ im proved seeds were
used.

Seed Ings were phntd at19 ofthe instalktions in
January 1954, 42in 1955, 38 in 1956, 12 in 1957, and
2in 1958. Dead seed Ings were rep heed afer 1 year,
as folbws. In Mississippi and tie Fbrida parishes of
Louisiana, surviwors on indivMduall inadequat ¥
stocked pbts were destroyed, and the pbts were com -
plt ¥ repbhntd. More than once on a ®w p bts, seed-
Ings were destroyed, and the pbts were rephntd.
In Louisiana, westofthe river, individua Bdead or miss-
ing seed Ings were rephoed with 1-O nursery stod, or
the entire outphntings were destroyed and rep hntd.
Rephaement trees became a partofthe estab Ished
stand ifthey survived butwere notinclided in the
com putation of firstyear survival

Surviva lw as innentoried atthie end of tie firstgrow-
ing season. Subsequentinwentories, when trees on te
m ajrity of p bts in individua linsta Bhtions were 2, 3,
10, 15, 20, or 25 years oM, provded inform ation on
stocking, grow tt and yie B, and fie B infections of fusi-
form rustcaused by the fungus Cronartium ¢uercuum
T sp. fusiforme.

Soillin each b bck ofeadh insta Bhtion was sam p Bd
and ana bzed atthe time ofplnting for the folbwing
prope rties:

Wetsits: organic mater in A, horizon, txture of
6- o binch hyer, and £xture and 1/3 and 15 atm o
sphere percentages for moisture conentoftie B ho
rizon.

Inermediat sits: organicmater in A, horizon,
txture of A horizon, and txture and 1/3 and 15 at
mosphere percentages for moisture conentofte B
h orizon.

Dry sites: organicmater in A, horizon, €xture of
6- o bind hyer, and txture and 1/3 and 15 atm o
sphere percentages for the moisture contents of the
16- © 20-ind and 36- ©© 40-inch hyers ofsoil

These properties had been identified in compltd
and ongoing research as the physicalldh aractristics
ofsoiB most Bke ¥ to be associatd with tree grow th .

During 19 86-88, soi B in 62 of the remaining 70 pine
p hntations (43 p kntations did notsurvvwe unti 119 86)
were samplld. A totallof 3,029 core segments were
colcked, representing individua Bh orizons from 581
researd p bts. Each horizon was described in tie fie B,
and enough soillwas colcted from each 1 analze
soi Bproperties. Laboratory anabses of the physical
properties oftie soi B were performed on a lthe Loui-
siana sampls (1,393). The tsting consistd of tx-

ture or particll size ana Fsis (sand, si K, and chy) and
soi Imoisture detrminations giving tie 1/3 and 15
atm osphere percentages.

Rainfa @ inform ation was compilld from U.S.
Weather Service records for weather stations nearest
ead instalhtion. Fusiform rustinfction ofthe main
boll was recorded. Measurements of or detrminations
for the folbwing critriawere made: d.b.h. © 0.1 inch
and totalheigh t 0 1.0 ftof a Mtrees atage 10;d.b.h.
0.1 ind and totalheigh s © 1.0 ftof a Mp bt trees
atages 15 through 25; upper stm dimensions and
crovn chsses ofsampll trees atages 15 th rough 25;
and heigh ttobase oftie fu e cronn to 1.0 ftatage
25. Heightof the dominantstand was detrmined, and
mean annualincrement were expressed in three
w ays-basa Barea, totalcubic wvolime, and merchant
ab I cubicvolime. A Bo, re Btionsh ips between the 15-
year heigh ts of bb bl and s hsh pines were com pared.
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PEBnting Sit-Genotype Intractions in
Lob bl and S bsh Pines (See summary, p. 155.)

Twenty familles of trees from se Bct parents, 10 eadh
from bb bW (Pinustaeda) and s hsh (P.elliottii) pines,
are being tstd on 4 soilltypes thatrange from poor¥
drained to moderat ¥ we BMdrained. The purpose of
the study is bodettrmine owhatexentsit o arac
tristics infliene the growth ofse Bct genotypes dif
frenth, toobsene how familles native o specificsoil
microenMronment perform ower a range of sit con-
ditions, and 1t compare the survivalland gron tn of
the two species on the various sitts. Resuls wilbe
evallatd on the basis ofsurvivall grow th, and resis-
tanc t fusiform rust caused by te fungus Cron-
artium quercuum F sp. fusiforme. Forestrs who haw
obtained detaild inform ation about particu br soil can
utilze the resuls ofthis study inmaking the bestmatd
of genotype and sit to obtain maximum production.

These familes of trees were outp hntd at four b
cations within Louisiana (Ober In, Pitkin, Jonesboro,

and H aill)in the springof1977. Ateach bcation, the
familes were random ¥ organized into 3 b bcs, rep -
catd 3 times, and p kntd in 81-tree p bt ata spac
ing of 8 by 8 ft Eadh pbthas 4 rows of isohtion
surrounding the measurement p bt of 25 trees. The
four soi Btypes are Guyton silk bam and Caddo sik
bam (Typic Ghbssoqua K), Providence si k bam (Typic
Fragiuda K), and Ma bis fine sandy bam (PEntiic
Palludu k). The seed Ings came from wind-polhatd
seeds of 20 se Bctseed orch ard chbnes. A totallof9 72
trees per source, or a grand tota Bof 19,440 trees, was
phntd in a B4 p kntations.

The s hsh pine seeds were from se Bctions in the
Oscoh and Appahd icok Nationa I Forests of Fbrida
(extreme nortiern partoftie Stat) and the DeSoto
Nationa I Forest of Mississippi. Restricting the Fbrida
shsh colctions to the northern part of the Stat
awided the possibi Ity of naturallh ybridization with
south Fbrida shsh pine (P. elliottii \ar. densa), which
is presentin entralland soutiern Fbrida.

The Bbb b pine colctions were from se Bct cbnes
from southeast Arkansas, norteast Louisiana, south -
east Louisiana, southwest Mississippi, and coastal
South Carolha. Lob bW pine sources from mountain
areas and from the extreme northern portion of the
range of the species were notused because seed source
st haw indicatd t attrees from these sources do
notperform we Min the proposed p hnting areas. Seed
bts used in the study are Bsted in tab I 1.

Table 1.— Seed bt used in tie p hnting sit-genotype intractions in bb bl and s hsh pines study™*

Num ber Seed parent Origin Source

1 SH-13 (Lob b W) Union Parish, LA O Ink raft

2 A-1-14 (Lob b W) W ash ington Parish, LA Crown Ze Erbach

3 B-5-3 (Lob b¥) Livingston Parish, LA Crown Ze Erbach

4 CR-4 (Lobb W) Ash By County, AR USDA, Forest Senic
5 SH-7 (Lob BIW) Union County, AR O Ink raft

6 SC 2-131-4-8402 (Lob D) Berke Iy County, SC USDA, Forest Senic
7 M-2-C (Lob b I) Lawrene County, MS Crown Ze Erbach

8 SH-11 (Lob BI) Union Parish, LA O Ink raft

=

B-18 (Lob b))

10 B-4-5 (Lob bW)

11 Fh 30 (Shsh)

12 Fh 27 (Shsh)

13 Fh 24 (Shsh)

14 Fh 32 (Shsh)

15 MS 38 (S hsh)

16 MS 32 (Shsh)

17 Fh 36 (Shsh)

18 Fh. 38 (Shsh)

19 MS 21 (Shsh)

20 Fh 3 (Shsh)

21 Continenta FWoodsrun (Lob bIl§)
21 SH-3 (Lob bW)

22 Continentall Se Ict (Lob bIN)
22 B-5-7 (Lob b W)

23 FR 41 (Shsh)

St He Ina Parish, LA
Livingston Parish, LA
Waku B County, FL
Baker County, FL
Leon County, FL
Waku B County, FL
Wayne County, MS
Wayne County, MS
Waku B County, FL
Waku B County, FL
Wayne County, MS
Waku B County, FL

Union Parish, LA

Livingston Parish, LA
Baker County, FL

Crown Ze¢ Erbad
Crown Ze Hrbad
USDA, Forest Sendc
USDA, Forest Sendc
USDA, Forest Sendc
USDA, Forest Sendc
USDA, Forest Sendc
USDA, Forest Senic
USDA, Forest Senic
USDA, Forest Sendc
USDA, Forest Sendc
USDA, Forest Sendc
Continenta B W ood lknds
O Enk raft

Continenta B W ood knds
Crown Ze¢ Erbad
USDA, Forest Sendc

*No articls from this research haw been pub Eshed t dat (1995).
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Growth and Yie l of Lob bl§ and S bhsh Pines
in Untinned Phntations (See summ ary,
p. 155.)

Growt and yie B of bb bW (Pinus taeda),longleaf
(P. palistris), and s hsh (P. elliottii) pines haw been
studied by personne BatResearch Work Unit4101 of
the USDA Forest Sernvice 3 Southern Forest Experi-
ment Station for about 40 years. Permanent p bt
measured atregu khr intnall over bng periods of time
hawe been used in the studies. The pbts were used t
dettrmine te efects of initiallp hnting spacing and
tinning regimes on periodic growtt and totalproduc
tion. Incidenta Ito the primary ob gctives of these stud-
ies, a hrge body ofinform ation h as been accum u hted
on yie Bs from unthinned stands. In 1972 and 1973,
suppEmentary pbt were estab Bshed in bbb bl and
s hsh pine phntations to broaden the array ofsits,
ages, phnting densities, and surviva lpercentages. The
description of these additiona Bstudies and the accu-
mu bktd data folbw.

The ob pctines were todetermine how sit, age, ini-
tialpknting spacing, and sunivwal affct yie Bs of
untiinned bbb b and s ksh pine p hntations on cut
owversits. For bo bW pine, trees surnvved in 76 of96
p bts origina ¥ estab Ished in p kntations ranging in
age from 16 to 36 years on 18 study areas in Louisi-
ana, Mississippi, and Texas. The “bst’p bts were ei-
ter accidenta ¥ cut by cooperators or were destroyed
by insect, disease, wind, or ice damage. There were 47
s ksh pine p bt ranging in age from 21 t 41 years in
p kntations bcatd in 12 areas in 3 Stats. No effort
was made toestab Ish these pbts in any particu hr
statisticaldesign for hypothesis sting because the
main ob pctinve was to obtain grontt and yie i data
for mode Ing purposes. The pbt for each species were
measured atestab BIshmentand remeasured e\ery 5
years tiereafter untiBstudies were clbsed.

The study p bts \aried in size butwere nosmallr
than 0.1 acre and contained at Bast50 measurement
trees atthe time ofestab Bshment A 0.5-chain bufler
strip surrounded each measurementpbt The basal
areas of the pbts were measured using trees in all
measurementp bts. Volimes were determined from a
subset of th ose trees, which were ch osen proportion-
at ¥ fronm eadh diametr chss according to numbers
within each chss. The volimes ofthese se Bcted trees
were estimatd by the heigh taccumu htion met od.
Cubicfoot volimes of pbts were estimatd from ol
ume-basa Barea ratios.

The study is chbsed, and mostofthie pbt thatre-
mained were either clearcut or tiinned by the study
coope rators.
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Acce Brattd Sawlog Production (See summ ary,
p. 156.)

Twe Le 0.25-acre square p bts, eadh with a 0.5-chain-
wide isohtion zone, were estab Ished in a gyear-oH
bb bW pine (Pinustaeda) p hntation in Arkansas t
detrmine and compare the efRcts of four intensi\e
treatments on the cubic and board-foot yie Bs and w ood
properties ofse Bcted trees. The pbts were organized
into tree b bck s according 1 basa Barea and suspected
difRrences in sit qualty. In each p bt, 100 crop trees
per acre (25 per pbt) th atwere we Mspaced, \dgorous,
and we lformed were se Bcted. Four treatments were
assigned random ¥ within each b bck, making three
rep Ications ofeach pbt Two treatments were begun
immediat ¥, and two were started atage 12 when
te awverage tree had attained merchantab B pu bwood
size-at Bast 4.6 inches in d.b.h. and containing at
lastwo 63-inc boks  a 3-ind (d.i.b.) top. The four
treatments were as folbws:

(1) Sawtimber on¥.-ABbut the crop trees were
cutatage 9, whidh reduced basalarea 1 10 ft%
acre. Stands were thinned to 76 trees per acre
atage 19, 64 trees atage 24, 48 trees atage 27,
and 41 trees atage 30.

(2) Sawtimber-pu bwood.-At ages 9 and 12,
noncrop trees havng crovns thatwere within 5
ft of aop tree crowns were remowed. The st
noncrop trees were remowed atage 15. Further
tinnings BfL80 trees per acre atage 19,63 trees
atage 27, and 52 trees atage 30.

(3) De hyed sawtimber.-AMbut the 100 crop
trees per acre were remowed atage 12. The 0.25-
acre pbts were thinned to 80 trees per acre at
age 24,53 trees atage 27, and 45 trees atage 30
(fig. 17).

(4) Control-Pbts were thinned, maink from be-
by, 0 a basa Barea of 85 ft%/acre atage 12 and
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Figure 17.—Loblolly pine trees pruned at age 16.

exery 3 years aferward trough age 30. The
thinnings reducd stand density o 712 sems
per acre atage 12,468 sems atage 15,333 sems at
age 18,251 skms atage 21,193 stms atage 24,148
stms atage 27, and 116 sems atage 30.

Crop trees in tie intnsine treatments were pruned
to aboutone-haFof their totalheigh tafeer e first
tinning in e treatmentand every 3 years aferward
th rough age 24 (fig. 18).

Beginning atage 19, the woody understory (h ard-
wood sprouts, Mnes, and shrubs)in the intnsive-cull
ture pbts was controlld by mowing at 2-year
intrval. The purpose ofheaw tinning and under-
story controllwas 1 reduce com petition for soi Im ois-
ture and tus o acce Brat tie grovth oftie crop trees.
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Burton, J.D. 1981. Sawtimber by prescription-the
sudden sawlog story t rough age 33. Res. Pap. SO-



179. New Or Bans, LA: U.S. Departmentof Agricul-
ture, Forest Sernvice, Southern Forest Experiment
Station. 9 p.

RANGE MANAGEMENT FOR SOUTH ERN
PINE ECOSYSTEMS

inttrre htd Effect of Cattl Grazing and
Reforestation in the Pine-SEnder Bluestem
Type (See summ ary, p. 157.)

The reforestation of wtowver Bnds in the Southeast
ern Unitd Stats gained momentum during the 1950’s
and 19603, Genera ¥, reforestd stands in the pine
(Pinus spp.)s Inder bluestem (Andropogon spp.) type
were grazed by catth, either continuous ¥ or afer a
period of exclision folbwing phnting or seeding. Al
tough timber production was considered the primary
hnd use in te area, substantialnumbers of range
Ihestock grazed the reforestd areas untilthe trees
shaded outthe forage resource. With the use of pre-
scribed burning, the grazeab B resource was main-
tained for bnger periods beneath the young timber
stand by removalloftie EtEer.

The purpose ofthis study was o Barn whethiercut
owver southern pine ranges cou l be successfu ¥ re-
generated artificiall with s khsh pine (Pinus elliottii)

whill being grazed yearlong by beef cattl. Specific
ob pctives were: (1) o detrmine whether beef cattdl
production was compatib B with the estab Ishmentand
grow th of artificia® regenerated s hsh pine stands;
(2) to measure the efRcts of various grazing intnsi-
ties on te sunvivalland grov tt ofp kntd and direct
seeded s hsh pine regeneration; (3) to determine the
efcts of various grazing intnsities on te produc
tion efficiency ofbeefbreeding herds;and (4) to com -
pare the economic returns from combined catth
grazing and pine production with t ose from timber
abne.

The study,which was initiatd in 1960, was bcatd
in three range units com posed ofabout1,600 acres on
te Longleaf Tractin tie Palistris ExperimentalFor-
estnear McNary, LA. The three range unit were
stocked with native covs to produce HEght medium,
and heaw grazing intnsities equallto 30-,45-, and
60-percent uti zation, respectinve ¥. About17 percent
ofead range unitwas phntd to 1-O shsh pine seed-
Ings, and about 8 percent of each unitwas direct
seeded tos hsh pine duringeach ofthe first4 years of
the study. Seed Ings were phntd in May.

Sit preparation by disking before seeding did not
enhance te sunivallofa residua Istand of pine. Wit -
outgrazing, tie number of pine seed Ings decreased
from an initia 15,000 to 6,000 per acre in May to Uss
than 2,000 per acre by Octcher of th e second year. An
initial9 08 phntd pine seed Ings per acre decreased

Figure 18.-A heai¥ tinned loblolly pine p hntation.

57



to an awerage of 731 trees by Octaber of the second
year on ungrazed areas. The greatest bsses occurred
by the firstOcther folbwing regeneration.

After 5 years, on ¥ heaw grazing intnsities signifi-
cantl reduced phntd s khsh pine stands. These re-
ductions mainl¥ occurred before May folbwing
p Bnting. None of the grazing intnsities significanth
reduced the number of seeded trees due to the high
seed Ing survivall Tree heights afer 5 years were
about6 and 10 ftfor directseeded and p hntd pines,
respectinve . On¥ on the moderat ¥ grazed p kntd
areawere the grazed trees significanth shorter th an
protcted trees.

Herbage production before forestregeneration awv
eraged owver 2,000 bAcre initiall, remained abowe
1,600 B untiltree age 9, and was about1,300 b at
tree age 10. AMrange units produced HBss than 1,000
bAcre by the 12t year and remained so unti Bcom -
merciallpu bwood thinnings.

H eaw grazing reduced the density of p hnted seed-
Ings during tie firstEw months folbwing regenera-
tion. Abough difkrences between heavi¥ grazed and
paired ungrazed pbt persistd through the study,
significant mortallty occurred on ¥ during the first
sexeralmontis afer phnting. At tree age 18, tree
density was Bss on heavi b grazed pbts, d.b.h. was more,
and vollme was the same compared to ungrazed p bts.

These resuls i listrat thatthe greatsteconomic
returns are obtained by a combination of hestock and
timber. Equa ¥ importantis th at fllxibi My in knd
managementaids in surviving poor m ark e ts.
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Some Effects of Phntd Pines on Range
Forage \getation in Centrall Louisiana
(See summ ary, p. 157.)

Long-trm studies measuring owrstory pine and
understory herbage re htionsh ips were started on the
Longleaf Tractin the Palistris ExperimentalForest
near McNary, LA, in 1960. The s hsh pine (Pinus
elliottii) phntations were p hntd in 1955-56, and the
longleaf pine (P. palustris) p hntations were p hntd
in 1951-52.

The purpose of this study was todetermine the eFf
fcts of canopy conditions in pine p hntations on the
quantity and chemicaland botanicallcom position of
understory herbage. The s hsh pine p hntation was 4
years oM, and te longleaf pine p hntation was 8 years
ol when the study was initiated in 1960. Crown chb-
sure atthattime had notoccurred in either phnta-
tion ; terefore, canopies did nothaw any important
efects on forage composition. In 1969, additiona Ip bts
oflongleaf pine were added o the study todetrmine
the eflects of moderat grazing by cattll on the herb-
age \egetation.

\Egetation measurement inchlided herbage yie B,
botanica lcom position and nutritive vallie, and basal
area oftrees ;tese measurements ofthe native range
vegetation continued from 1960 @ rough 1975. Chemi-
callana bses of the herbage sampls were conducted
by personne Bofthe Feed and Ferti lzer Laboratory at
Louisiana Stat Uni\ersity.

During tie first 10 years of in\estigation, herbage
production decreased about 15 B/Acre for e\ery square
foot of increase in the basa Barea oflongleaf or s hsh
pine. Pinehill and s Ender bluestem (Andropogon spp.)
produced aboutequallam ounts ofherbage on bott the
longleaf and s ksh pine ranges in 1960, yie Bing near
50 percentof tie toakin 1969, pinehill bluestem pro-
duced about50 percentof e totablherbage, and s In-
der bluestem genera W produced Bss than 10 percent
The nutritive valle of herbage was bw butwas en-
hanced through reforestation. (H erbages generaly
contain more protin and phosphorus on reforestd
pine range than on cutower range.)

By 1975, pinehill and s Ender bluestem were st ll
the principalherbacous species on unforestd treat

mentpbts, and a mixture of forbs, pinehill b bes€m,
and oth er bluestem grasses were mostabundanton
forestd treatmentp bts. Aregression equation based
on te basalarea of pine and the precipitation for April
through Octaber exp hined 80 to 85 percent of the
variation in herbage production.

Productive mixtures of herbaccous species can be
maintained t rough periodic timber hanestand ro-
tationa Iburning, akhough 2 3 years ofheaw use
can be expected ifclarcuts make up aminor percent
age ofa grazed range unit H eaw use con\erts clear-
auts predom inantlV to carpe tgrass (Axonopus sp.) and
forestd range to a mixture of forbs.

The study was chbsed in 1981, and the pbt were
subsequentl incorporatd into a subtrranean ciher
(Trifolium sub®rranean) study in cooperation with the
Sch ool of Forestry and Wil i at Louisiana Stat
University.
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Re Btionsh ips of Stand Density to Herbage
Yie B in a Longleaf Pine Phntation
(See summary, p. 158.)

The re Rtionships betveen owverstory pines and un-
derstory forages hawe been studied for about 30 years.
Studies of owerstory-understory re Rtionships in
longleaf pine (Pinus palustris) p hntations were initi-
atd in 1964 on the Johnson Tractin tie Palistris
ExperimentaBForestnear McNary, LA, in a coopera-
tive effort between Researdr Work Unit 4201 and
4101 of the USDA Forest Service 3 Southern Forest
Experiment Station.

The study obpctinve was to determine the re htion-
sh ips of herbage yie B to basa Barea and other stand
variab Bs in a longleaf pine phntation thatwas pre-
scribed burned and thinned at5-year intnalk.

The 40-acre study p hntation, which was estab Bshed
on cautowver range in south -centrallLouisiana in 19 35,
contained four b-acre b bcks, each containing sixten
0.62-acre p bts. Trees were 30 years ol atstudy ini-
tiation and were phntd on four pbts per b bdk at
each of four grid spacings of approximat ¥ 4, 5, 6,
and 13 ft Three of the four pbts per b bck of ead
spacing (exceptl3 fOwere thinned initia atage 20
10 basa Bareas of 60, 80, and 100 ft%/acre and h awve been
thinned every 5 years since tien. The fourth p bt of
these spacings was thinned atage 16 to 100 trees per
acre and pruned to a heightof 17 ft Other pruning
treatments, incliding an unpruned ciec, were as-
signed o the 13-ftpbts;on ¥ tie unpruned 13-ft p bts
were used in tis study. Timber ManagementReseard
personne Bprovided stand measurements for ages 30
and 35, incliding basa Barea, number of trees per acre,
and height o e crown. Prescribed burning of the
pbt was during wintr at2- o 3-year intnal. Mea-
surementpbts were 0.1 acre in size with a 0.5-chain
bufer between pbt. Measurement inclided herb-
age production, precipitation, and basa Barea of trees.
Pbts were measured from tree age 30 th rough age 45.

Herbage production was measured annua ¥ in tis
ungrazed experimentalongleaf pine p hntation from
age 30 to age 40 and again atage 45. Herbage yie Bs
at tree age 30 were 494, 486, and 332 bAcre
(ovendried) for basa Bareas of60, 80, and 100 ft¥acre,
respective ¥ ; at tree age 35, yie Bs were 1,09 3, 904,
and 790 BAcre;attree age 40, yie Bs were 1,322,1,073,
and 903 BAcre ;and attree age 45, yie Bswere 1,354,
1,340, and 1,084 bAcre.

Timber measurements inclided basaBarea, num-
ber of trees per acre, and tree heigh ts. Ofaltimber
measurements, basaBarea was mostsignificanth re-
htd  herbage yie B, and the re Rtionship was
strengthened by the inclision of rainfalam ounts for
May th rough Septmber. Herbage measurements be-
fore tree age 35 were affcted by prior heaw grazing
in tte phntation.
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The study was chbsed in 1982, butp bt and treat
ment remain intact at the present and are being
maintained by Research Work Unit4101.
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Understory Herbage Responses Folbw ing
Timber Sit Preparation (See summ ary,
p. 158.)

Th ousands of acres of timber are harestd annu-
allin te b bW (Pinustaeda)-shortleaf (P.echinata)
pine-h ardw ood forest type;howe\er, reestab Ishment
ofa fu ¥ stocked stand of pines is extreme ¥ difficu k
due t aggressive hardwood competition. Industrial



timber com panies and governmentagencies haw used
various prep hnting med anicalsit-preparation treat
ment t improw estab Ishmentand growt of p hntd
pines. Mech anicallsi® preparation genera ¥ refrs
treatment of a sit before phnting with equipment
such as shearing b hdes, heaw disks, or rolng ch op-
pers to reduce or e Iminat the con peting h ardw oods.
Because of the specificintntofthe treatment, me-
dranicallsit preparation is detrimentalt understory
\£getation.

The b DI¥-shorthaf pine-hardwood forest type
provides yearlong grazing for th ousands of cattld, in
addition to being prime deer habitat The immediat
and bng-trm impact of mech anicallsi® preparation
on understory \egetation needs tbe known todeter-
mine the muBipB-use potntial of this forest type
folbwing these treatments.

The ob pctives of this study were: (1) T detrmine
the effcts of various mech anicall sit-preparation
treatments on the production and botanica Bcom posi-
tion ofunderstory \egetation; (2) todettrmine tie ef
fcts of soil on p hntsucxssion folbwing sit prepar-
ation;and (3) o deermine tie efects of frti zation on
the understory \egetation.

Eigh tsit-preparation treatment were app lled
five soill during tie falof 1970 and 19 71;years ser\ed
as rep Ications. Soilexture types inchided: (1) sand;
(2) bam ;(3) graxe k(4) chy (moderat permeabi lty);
and (5) chy (poor permeabi Ity).

Sit preparation treatment inclided: (1) underplant-
re Base ; (2) dop-burn; (3) a op-burn-fRt disk ;(4) chop-
de Ry-ch op; (5) chop-burn-mound disk ; (6) shear-burn;
(7) shear-windrow-burn; and (8) shear-windrow-disk. The
under-p hntre Base treatmentsened as te controllfor
the sexen medanicaltreatments.

The study, bcated th rough outentralland northern
Louisiana and southern Arkansas, consistd of 80 p bt
measuring 144 by 162 ft Afeer sit-preparation treat
ment were compltd, tte 80 pbts were sp It approxi-
mat ¥ one-third ofeach pbtwas frtilzed, and the
remaining two-thirds sened as tie untreatd controll
Pbt were hand-phntd to bb bl pine at6- by 8-ft
spacings during January.

H erbaccous \egetation was samplld on 20 systm-
atica® spacd quadrats (9.6 ft2) on each pbt Per-
antages of basalcover, production, and com position
were estimatd for each species. The number, heigh t,
and cown diametr of alwoody stms Hss than 1
ind in d.b.h. were determined for each species in four
0.0 Bacre drau Br quadrats on each pbt Woody stms
1 ina in d.b.h. and hrger were measured on four
0.025acre circu br quadrats on each p bt Pretreat
mentinwentories were made on 80 p bts, and post-
treatmentinwentories were made on 160 sp Itp bt.

Initialposttreatment innentories were begun one
conp Bt growing season afer sit preparation and
were repeatd annua ¥ for 3 years and again attree

age 7. The responses of understory herbage  the
treatment were compared. Because of the nature and
exttntoftie prob Im, many industria ltim ber com pa-
nies and government agencies poolld resources and
faci Hies for tie study. InstaBhtion began during June
1970. Study measurements are conplt.
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Not SO-223. New Orlans, LA: U.S. Department
of Agriculture, ForestSenvice, South ern ForestEx-
perimentStation. 9 p.

Assessm ent of Nonpoint Source Polition from
Intnsive Silicu lurall Practices and

Linestock Grazing in Souteast Forests
(Cooperatinve with Texas At M Uniersity;see
summary, p. 159 .)

Concern ower the impact of si licu Bluralpractices
and Iestock grazing and an awareness of possib il
environmentalefRcts of sediment hden stream wa-
trs underscore the need for basic inform ation on
nonpoint source polition from silicu kuralpractices
and Iestock grazing. Re lab I dataon watr qua Iy
are allourgentl needed by the Stat of Texas for it o
conp¥ with Federallregu Rhtions set forth in Section
208 of the 1972 FederallW ater Pollition ControBAct
Amendments (PL92-500). Sud inform ation is notawaill
ab I atpresentfor Texas or e south -centrallregion.

61



This coope rative study, which was initiatd in 1980
near Broaddus, TX, provided data from fine experi-
mentalwatrsheds on e quallty and quantity of
watr during and afer treatment The obpctives of
the study were: (1) to deve bp base Ine data on the
qua iy and quantity of watr for stabilzed forestsits
(th ose th athaw been re htive ¥ undisturbed for 15 t©
20 years);(2) to assess the im pact of clarcutting and
mech anica Isi® preparation on tie quallty and quan-
tity of water during treatmnentand for 10 years foll
bving treatment; and (3) t assess the impact of
two Ihestock grazing systms and no grazing on the
qua lty and quantity ofwatr for 10 years folbwing
treatment

Three of tie watrsheds were treatd by clarcutting
and shearing aMremaining vegetation (sh rubs, cu I,
and unmerchantab I timber)wit a \b kde. Shsh and
debris were windrowed. The fourth watrshed was
clearcut and sit prepared by roMr ch opping. Two of
te clearcut watrsheds were grazed by Restock, and
the remaining three watrsheds were notgrazed ; two
of those were used o evallatt clarautting and sit
preparation, and one (untreatd)was tie controll Each
watrshed was caracterized as o water yie B;sedi-
mentation; twrbidity; nitrogen, phosphorus, potas-
sium, and bacteria percentages ;soi lbu I density ;and
p Bnthiom ass.

This study a Bo assessed the impact of hestock graz-
ing systtms on hrge grazing albtment bcatd on te
Ange Iha District of the Texas Nationa BForestand the
\grnon District of the Kisatdie Nationa BForestin
Louisiana; te eflects ofprescribed burningwere aBo
studied on the Palistris Experimentall Forest near
McNary, LA. Through use of a rainfalsimu htor,
clearcut and timbered areas, grazed and ungrazed
areas, and burned and unburned areas were c arac
trized by infillration, sediment production, amount
of standing crop and ground cowver, soi lbu I density,
organic matter conentration, colform bactria per-
cntage, runoff, and nitrat nitrogen, tota lph osph at,
and orth oph osph at concentrations.

The study continued th rough 1990.
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Understory Herbage Response to Spacing of
Lob bW Pine Folbwing Sit Preparation
(See summary, p. 160.)

Mea anicallsit preparation and wide spacing in
pine p hntations were re htinve ¥ new in te 19603 and
1970’s; howe\er, both are now standard practies in
the South. The purpose of preparing sites is to pro-
Mvide a more faworab B environment for growt of
phntd pine seed Ings. Wide spacing reduces tree com-
petition during ear¥ grow tt years and permits sun-
Ight o read the understory \egetation during the
growth cycl of trees. The inflience of sit prepara-
tion and wide spacingon tie valle ofrange and wi B-
I habitatis notwe BMdocumentd.

The bbb bW (Pinustaeda)-shortleaf (P.echinata)
pine-h ardw ood forest type provides yearlong grazing
for cattB and serwes as prime whit-taibd deer
(Od ocoi Bus virginianus) h abitat The immediat and
bng-trm impacts of sit preparation and wide spac
ing on understory \egetation need documenting t
detrmine the future mu kipB-use potentiallof this
forest type.

This study, which was initiatd in 1970 in centrall
Louisiana, was a cooperative effort among Researd
Work Unit4101 ofthe USDA ForestSenic 3 South -
ern Forest Experiment Station, the Kisathie Nationall
Forest, and the Louisiana Forestry Comm ission. The
ob pctives of the study were: (1) to determine the ef
fcts of diffrentsit-preparation treatnents on pre-
treatment and posttreatment production and bhotanicall
com position of understory \egetation; (2) to determine
the efects of soi B on p hntsucxession folbwing sit
preparation; and (3) o detrmine te effects of pine
spacing on de\e bpmentofunderstory \egetation.

Two sit-preparation treatment (underp Bnt and
re Base, and shear-windrow-burn) were applkd t tWwo
soi B, Ruston (Typic Palludu k) and Sawyer (Aquic
Palludu ), annua W during 1970 and 1971; years
serned as replcations. Folbwing sit preparaton,
pbts were subdivided into five 144- by 162-ft p bts
and hand-p hntd t bb bW pine on spacings of 4 by
6, 6 by 8,8by 12, and 12 by 16 ft;an unp hnted con-
trollp btwas inclided.

H erbaccous \egetation was samplld on 20 system-
atica® spacd quadrats (9.6 ft?) on eadh pbt The
percentages of basa Bcower, production, and com posi-
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tion were estimatd by species. The number, heigh t,
and crown diametr of alwoody stms HBss ttan 1
ind in d.b.h. were detrmined for eadh species in four
0.0 Hacre circu br quadrats on ead pbt Woody stms
1 ina in d.b.h. and hrger were measured on four
0.025-acre circu br quadrats on each p bt

Initialposttreatment innentories were begun te
first growing season afer sit preparation and were
repeated annua W for 3 years and again attree age 7.
The responses of understory herbage to treatments
were compared folbwing eadh inentory by appropri-
at ana ¥sis ofvariance.

Pretreatmentana ¥sis of vegetation indicated t at
density and basa Barea of trees, density and crown
cover ofbrow se, and herbage production were greater
on Sawyer soilltan on Ruston. Approximat ¥ 50 per-
cntofthe totalbasalarea was pine on Sawyer soi i}
and hardwoods furnished near¥ 75 percent of the
basa Barea on Ruston soil Frend mu Berry (Callicarpa
americana) was, by far, tte most abundantbrowse
spedies of Sawyer soill buton Ruston, french mu Berry
and shining sum ac (Rhus copallinum) sh ared im por-
tance. Longleaf and spike uniok (Uniola spp.) pro-
duced about55 percentofthe herbage on Sawyer soill
but Bss than 5 percent on Ruston.Pinehill and
broom sedge bluestem (Andropogon spp.) produced 40
percentof the herbage on Ruston soi lbut Iss than 5
percenton Sawyer.

The study measurements are comp Bt.
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Com parison of Burning Dats in a Young
Natural Lob bW-Sh orthaf Pine Stand
(See summ ary, p. 161.)

The bbb bW (Pinustaeda)-shortleaf (P.echinata)
pine type in Louisiana typica ¥ consists of natural
unewen-aged pine stands with a fair ¥ dense midstory
ofh ardw oods, an abundance ofsh rubs, and a paucty



of herbaccous wgetation in the understory. The

longleaf (P. palustris)-slash (P.elliottii) pine type usu-

all hds a hardwood midstory and has an abundance

ofherbacous \vegetation in the understory. Ak ough

the soi B and topography of the two pine types diffr,
sexerallmilon acres of longleaf pine in the Coastall
PRin haw been rephcd by bb bW-sh ortlaf pine-
hardwood forests because fire was exclided during
stand dewe bpment

Current methods of harwesting bb bIl§-shortlaf
pine timber inclide clarcutting sm a M40- © 50-acre
compartment thatare then sit prepared and regen-
eratd. These regeneratd clarcuts ubkimat ¥ RBad
1 e\en-aged compartmentmanagementand provide
managers an opportunity © restore fire t a more
prominentroll in tie si Licu kure of bb bI§-sh ortlaf
pine stands. Ear ¥ and frequenthburning, ifaccom pa-
nied by periodic thinning, shou B maintain adequat
herbaccous forage for Nestock and will He.

The firstburn shou M be made as ear¥ as possib il
afeer a stand of seed Ings is estab Ushed ifmaximum
controlof h ardw oods is t be obtained and com pe ti-
tion from younger unwantd pine regeneration e Imi-
natd. Some researchers reconmend 10 years as the
minimum age at which young pines, other than
bnglaf, can be sa® ¥ burned, and others suggestt at
burns can be sucessfu lin 4- or 5-year-old p kntations
aweraging 8 to 10 ftin heigh t

This study, which was initiatd in 1982, was bcatd
on Sadd l Bayou in the Catah ou kh Ranger District of
the Kisatthie NationaBForestnear Willana, LA. A
46-acre stand w as clearcut and mech anica ¥ sit pre-
pared in 1976 and phntd witt bb b pine seed Ings
inear ¥ 1977.

The origina Istudy ob pctive was to determine the
bestdats for burning young naturallstands of bo bl¥-
sh ortlaf pine on regeneratd clarcuts for: (1) im prow
ing the herbage resource (in conjunction with
thinning);(2) controling hardwood and unwantd pine
regeneration ; and (3) producing maximum herbacous
forage in the absence of pines and hardwoods (as a
mu Kip B-use a lernatie).

Researchers in tie study com pared March , May, and
Ju ¥ burns in a young naturallstand of bh b} and
shortlafpines todettrmine the burning season most
efective for pine growtn, herbage production, and
hardwood controll

Beginning in 1982, burning treatment were app kd
enery other year o pbts tinned to approximat ¥ 700
trees per acre. An unburned controllp btwas inclided.
Pines were 5 years ol atthe beginning of the 1982
season. Treatment were allo appled t© pbt from
which pines and hardwoods had been conplt ¥ re-
mowed. Treatments were appkd in three randomized-
b bck rep Ications © 0.25-acre p bts.

A 7-acre study area was ncd in within the 46-
acre regeneratd clarcut Burning treatments were

app led biennia ¥ to e smaMr area in exen-num-
bered years through 199 2.

By the end ofthe 1983 growing season, some hard-
wood regrowth on burned p bts was ob\vious ¥ too krge
t be controlld by tie 1984 burning treatments. Thus,
the study was revised t inclide top re m ova lofh ard-
woods and sh rubs not controlld by burning. Tops were
senered during May of the odd-numbered years; burn-
ing treatments were app led in exen-num bered years.

The revised ob pctinves were as follbws:

(1) o com pare the surnivalland grow &t of pines and
yie B and botanicaBlcom position of herbage on
unburned, unthinned, and otherwise undis-
turbed pbts with those measurement® on p bt
with pines tinned and hardwoods conttolld by
cutting and biennia lburning in Marc , May, or
Jy;

(2) o compare the yie B and com position of herb-
age on pbts with pines, hardw oods, and sh rubs
controlld by top removallabne with those mea-
surement on pbts witt woody p hnts contro ld
by combinations of cutting and biennia Bburn-
ing in March , May, and Ju ¥ ;

(3) o determine ifthe woody understory on bo bil¥-
sh ortBaf pine sits cou B be controld by bien-
nia Hires after sexerallyears of top removallby
the combination ofburning and cutting.

Treatmentwas app led through 1992 (see tabll 2
for treatment), and tie study was conpltd in 1993.

Tabl 2.— Treatment for the com parison of burning dats in a
young natura I bb bIl¥-sh orthaf pine stand study

Treatment  Timbered p bts Clearcut p bts
Control Unburned; pines Unburned ; a @w oody
untiinned;nowoody phnts abow 3 ftaBaut
phnt controll badc in odd-numbered
years
Burn:

Marad 1 Burned in even- Burned in exen-numbered
numbered years; years; a Bwoody p hnts
pines thinned; artbad in odd-

h ardwoods cutback numbered years
in odd-num bered years

May 1 Same as for Same as for
Mard burn Mard burn

Qb1 Same as for Same as for
Mard burn Mard burn

Major Pub Bcations or Progress Report
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Grazing Systms for Forest Range
(See summ ary, p. 161.)

Rotationa Bburning studies for managementofbeef
cattl on forest range can be suocxssfull Moderat
stocking on the range has been com patib I for forage
production, species com position, and Restock perfor-
mance. With increased pressures for the forestrange,
new and innovative alernatives for grazing systms
are needed by the Bnd manager. Intnsinve hestox
grazing systms haw not been tstd in the forest
range of the Southeastrn Unitd Stats. An array of
alkrnatives cou B be used thatvary from an exten-
sixe, one-pasture, bw-inestmentsystm (rotational
burning) © an intnsine, mu kip B-pasture, high-in-
vestmentsystm (shortdurationalgrazing).

Researchers in this study are tsting three forest
range grazing systms tatmay haw applcabi ity for
the southeastern forestranges. Specifica ¥, these graz-
ing systms are: (1) one-pasture rotationa lburning;
(2) two-pasture switth bac ;and (3) mu Kip B-pasture,
sh ortdurationa Bgrazing. The ob pctinves of the study
are: (1) to compare the economic and Kestock pro-
duction efficencies of the three forest grazing systms
and (2) o measure te efRcts of three grazing sys-
tmson the Mestock,will e, watrshed, and timber
resources.

The study, which was initiated in 1984, is bcatd
on the Longleaf Tract of the Palistris Experimental
Forestin cntralLouisiana. About 3,600 acres in six
range units are being used in this rep lcated study of
grazing systms. Breeding cattl consist of crossbred
Brahman covs and English breed bu . The data coll
Bcted inclide caF cop percentages, calF weaning
weigh ts, and periodic cov weigh ts; frequency, cower,
and botanicalcom position of \egetation ; and economic
costs and returns. Timber managementgeneraly fol
bvs Nationall Forest Systm guide Enes; trees are
thinned periodical to maintain re htinve ¥ open
stands, with tree basaBareas ranging from 60 to 100
ft?/acre. Supp Imentalstudies, when overhid on the
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th ree grazing systtms, address watrshed and wil-
i im p Bcations.
The study is b be continued th rough 199 6.
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TROPICAL. AMERICAN FOREST
MANAGEMENT

Secondary Forest Innentory (See summ ary,
p. 162.)

An inventory was startd in 1980, main¥ in the
subtropicalm oist and wet forests in tie centrallmoun-
tains of Puerto Rico (fig. 19). The purposes ofthe in-
wventory are t assess the timber potntiall of the
secondary forest, to detrmine tie grovt and change
in species com position, and to assess the forestry-re-
Bhtd resources. H opeful¥, the study willstimu bt
managementofthe secondary (new) forest

Commercialand nonconmerciall hnds were sepa-
ratd and tie former were partitioned by M zone and



Figure 19 .-A secondary forestin the mountainous intrior of Puerto Rico.

soiltype. Asystmatic 3-by 3-km grid with 437 ground
bcations within the conmercialarea was used. Stan-
dard inxentory £d niques used by the USDA Forest
Sernie 3 Southern Forest Experiment Station were
m odified for bcaBconditions. A Mspecies were ident-
fied, and diametr, height and timber qua Ity were re-
corded as we Mas sexerallphysicallsitt o aracteristics.
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The ForestResources of St Vincent
(See summ ary, p. 163.)

The Is hnd of St Mnent one ofthe Lesser Anti ls
bcatd aboutl175 km westofBarbados, was innento
ried, beginning in 1984. The program was undertaken
to provide inform ation on the resources oftie is hnd,
to de\e bp prescriptions for the managementof the
forest, and t train forestry personne Bin in\entory
tdniques (fig. 20). The study was funded by the
Unitd Stats Agency for Intrnationa IDeve bpment,
with the cooperation ofthe St Mncent Forestry Diu-
sion, the Southern Forest Experiment Station, and the
Institute of Tropica IForestry.

Resu ks of e study inclide historica linform ation,
data on geobgy, physiography, cmat, soi B, agricu I
ture, watr resources, naturalegetation, forest g
ishtion, and a phntation suney. Statistics were
deve bped describing the com position of the timber-
Bnd having some com merciallpotential Forestareas,
species com position, and timber volime were deter-
mined from aeriallphotos and fie B work, using 88-
grid intrsections spacced at 2 by 2 km. Standard
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imentory tdiniques used by the Southern Station
were modified for the tropica Bforest A BMspecies were
identified, and diame®r, height, and timber qua Ity
were recorded, as we Mas se\erallph ysica kit charac-
tristics. Detailld measurement were made on 57
pbt atly bcations.

Thirty-eigh tpercentof St Minent3 345 km? is for-
estd, and more than one-haFof the forestis second-
ary; tere are substantialareas of pah, dwarf, and
dry scrub forest Mostofthe primary forestis bcatd
atthie higheste Bvations and far from roads. Z ngavera,
Licania ®rnatnsis, Daayodes excelsa, and Cecropia
peltata are conmon tree species in the natura Morest
H ibiscus elatus,Pinus caribaea, and Swietnia
macrophy Ik are phntd tree species. Ofthe p kntd
species, P.caribaea h as grown best(Birdsey and oth -
ers 1986). Timber volime for aMsound wood with an
inside bark diametr ofl10 an and minimum HEngth of
1m awraged about50 m?/ha in young secondary for-
est, about 100 m%ha in advanced secondary forest
and about 250 m3ha in mature forest

If popu ktion, tourism, and smaMindustrialde\e bp-
ment continue © grow on St Mncent demands on the
watr supp ¥ wiBincrease. A continuous supp ¥ of good-
qua iy watr depends on maintaining tie foreston gow
ernmentowned Ends in te intrior of the ishnd.

Improvementoftimber stocking in secondary stands
with desirab l saplngs and poltimber is the best
managementphn for the area. Additiona Bsuneys of
forest com position and the response of species to re-
Base may be carried out
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FHgure 20.— Training of bca lassistant atthe initiation ofthe St Vincentforestinventory.
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Pi bt Management Study (See summ ary,
p. 163.)

Inform ation on the grow &t rats ofindividua Btrees
and foreststands is necessary 1o forestp hnning and
management In tie moist tropicalforests of the West
ern Hemisphere,such know Bdge is needed for a \ari-
ety of sitts and conditions. A study was installd in
the bver montane rain forestoftie Luqui B Moun-
tains of Puerto Ricoin 1956 to dettrmine the species
com position of primary and secondary forests, to de-
trmine the growth rats of the trees, and to assess
the efcts ofthinningon grow th in the secondary for-
est The pbts were installd atSabana 8 (80ha)and
Rio Grande (40 ha)in secondary forestand atSabana
4 (129 ha)in primary forest Aboutone hundred 0.08-
ha pbts were phcd systmatical th rough outead
of the 3 study areas. On each pbt, topography w as
chssified as bottom, bwer sbpe, upper sbpe, or ridge.
A Bcom merciallspecies were identified, potentia Bcrop
trees were se Bcted, and heigh tand d.b.h. were mea-
sured. One thinning was conducted atthe beginning
of the study in the two study areas in secondary for-
est The pbts were remeasured in 19 75.

The measurementresu bs indicat s bw rats ofdi-
ametr growth for trees in the moist tropica Hforest
Periodic annua Bdiameter increments (PAI’s) for spe-
cies typica® ranged from 0.30  0.60 cm/yr. The
maximum PA1 for the samp popu htion was on ¥ 1.83
cm/yr. Significantdiferences in grow & rates existd
among species and crown chsses.

This study indicates th atyear-round growing con-
ditions, warm ®mperatures, and abundant rainfall
do notproduc rapid rats ofdiamet®r growth in the
rain forests of tie Luqui B Mountains. The s bwest
grow ing species in the study were th ose ofthe genera
Cecropia and Didym opanax, both considered 1o be
rapid ¥ growing pioneer tree types.

Majpr Pub Bcations or Progress Report
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Long-Term Growth Rats in the NaturalForest
of the Luqui B Mountains in Puerto Rico
(See summ ary, p. 164.)

During 194346, se\en research pbts were estab-
Bshed in three of the five BE zones of the Luqui b

Mountains of Puerto Rico, in subtropicallwe t forest,
rain forest, and bwer montane wet forest Pbts in the
subtropicall wet forest inclided an undisturbed
tabonuco (Dacryodes excelsa) stand on a sbpe, a
thinned tabonuco stand, and a pah (Prestoea
montana) stand on a sbpe. Latr, a pbtwas estab-
Eshed in this study in the Bbwer montane rain forest,
and the pbtwas studied for 4.5 years. The purpose of
this study was todetermine diametr grow th rats in
the naturalforestand t determine dhanges in spe-
cies com position over time. Mostpbts were 0.4 ha in
size. Species were identified, diametrs were mea-
sured, and ingrowth and mortaHy were taled (fig.
21). On some pbts, heigh twas measured or estimatd.
The number of sttms, basalarea and volime per hect
are, and changes in species com position were corre-
htd with a pasthurricane disturbanc. Paterns of
wolime and basa Barea reconery over time were Enear
to con\ex in subtropica lwe tand rain forests butwere
Incar t concave in bwer montane wet forest The
patierns seem t be re httd to the difRrences in for-
eststructure and t te nature of disturbanc and
reconery mech anisms (Weawer 19 83).

Volime growth ranged from 0 t 5 m%hal/yr, basall
area fron 0 t 0.6 m*ha/yr, and diame®r grow t from
0.03 © 0.21 cm/yr. Diame®r grow t ofspecies accord-
ing to serallstage in thinned secondary subtropicallwe t
forestwas com pared with diameter grow tv of species
in undisturbed cEmax subtropicalwet forest The
thinned cOmax species grew 100 percentfastr th an
controlspecies, the secondary species about 50 per-
ceantfastr, and the pioneer species on ¥ 10 percent
fastr. There was no difkrence in diametr grow th
between the thinned cimax bwer montane we tforest
and the cImax Bbwer montane wet forest buthbasal
area and vollme grow th, in contrast, were consider-
abW¥ higheron the thinned p bt

Thinning provMdes away toenhanc growth within
the subtropicallwetand Bbwer montane wet forests.
Sbw growth on a Mundisturbed pbt was attributd
to high respirationa Bldem and of forests approach ing
stady state, as we las tothe physiognomy ofthe for-
ests, bwv sohr insoktion, and poor¥ drained soi B
(Weawer 1983).

The undisturbed bng-trm pbt were conposed of
33 10 48 spedies; Shannon-Weiner indices ranged from
2.60 t0 4.48. During the years ofthe study, the num-
ber of species declned on the undisturbed pbts but
increased on te thinned p bts. Pioneer spedes gradu-
al} disappeared over time on the undisturbed p bts,
causing the reduction in the number of species. Spe-
cies ridiness was intrmediat between continental
tropicaland continental tmperat forests (Weawer
19 83).

Despit the frequency of hurricanes in the region
and numerous obsenations ofdamage to the \egeta-
tion, Bw studies of bng-trm changes in forests afer
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FHgure 21:Remeasurementof bng-trm Cobrado pbt in tie Luqui B Mountins, Puerto Rico.

hurricanes haw been carried out The 35-year recow
ery in senen permanentpbts in tte Cobrado forest
covered the 14- through 49-year period afer a majpr
disturbance. Patterns of disturbance and recowry
seem towvary abnge Ivationa Band topograph ic gradi-
ents within tie Luqui B Forest (W eawer 1986b).

The grow th rats ofmagnolla (Magnolla sp Endens)
were investigattd to\erify thatthe species is declin-
ing and o determine the reasons for tte decline. Mag-
nolla sp Indens, a valiab I cabinetwood, is declining
in abundanc due t past bgging and com petition with
other tree species in a forestrecovering from hurri-
cane disturbance. Poor seed germination, sbw growth,
and the need for canopy gaps are a Mfactors contrib-
uting to magnola3 aurrentdeclne (Weawer 19 87).

The growth rats and probab B ages of cyrilk
(Cyrilla racem ifbra) trees ofdifRrentdiameters were
allo inwestigated t provide phusibl exp hnations for
te hrge size of some cyrilh trees in the Cobrado for-
est The conclision was ttattie hrge cyri ks in Puerto
Ricoare the resukof grovth and dewe bpmenton fa-
wvorab I, Beward sits attie bwer Emits of their range
in elvation. The \ery hrge cyrilks are probab ¥
formed by tie coallsenc of proximat trees. IFthis
isthe case, the hrgestoyri ks are probab ¥ notmua
more than 1,000 years oM. Apparenth, cyrilhs are
fine} attuned to I€ inawet montane habitatwith
reaurrentstorms (Weawer 19 86a).
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Weawer, Peter L. 1990. Foreststructure and produc
tivity in Puerto Ricod Luqui b Mountains.
Biotropica. 22(1): 69 -82.

Popu ktion Dynamics ofa Dry Forest Avian
Community (See summary, p. 164.)

The conmunity structure ofthe birds ofsouthwest
ern Puerto Rico is being assessed by detrmining the
species diversity, dem ography, dispersall bngevity, and
ph i bpatry of migrantand permanentresident popu-
htions. The study was undertaken in 1972 to detct
abrupt popu htion flictuations or directiona Itrends
owver time by designating indicator species and sum -
marizing data accum u hted sine te startofthe study.
Another ob pctinve is to determine the biobgical eco
bgicall and clim atic factors aff cting avian species t at
migh tresu kin sharp decreases or increases in popu-
htion. Appropriat managementprescriptions wilbe
offred o mitigat the impact of factors affcting avian
popu ktions in Guanica, using inform ation from simi-
hr \ege tation associations t rough outthe Caribbean
region. Variab I-width transectensus € niques are
beingempbyed in the study, and standard mistnets
are heing used.
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Reproductixe Ecobgy of the Pear ¥-Eyed
Thrasher (See summary, p. 165.)

A study of the breeding biobgy, ecobgy, and dem og-
raphy of the pear¥-eyed thrasher (Margarops
fuscatus) was begun in 1979. One ob pctive of the study
is  obtain data on the ecobgicaland biobgica lre-
quirement of the bird, a competitor and predator of
the endangered Puerto Rican parrot (Amazona

vittata). The resu s wi lbe used 1 prescribe m anage-
mentprocdures to mitigat the thrasherd impact on
parrot reproduction. Popu htions of this bird in the
Luqui B Forestw i BMbe com pared with t rasher popu-
htions in areas where the parrotmay be introduced,
especiall e Rio Abaj area. Density, distribution,
predatory h abits, prey species, diet, etc, wilbe com -
pared. The suitabilty of the th rasher as a surrogat
ofthe endangered parrotin experimentalstudies will
be envallatd using e folbwing critria: parasit con-
trolmeasures; monitoring of grow t, deve bpment, and
mortalty rats resu ling from heaw ectoparasitism ;
ph ysiobgica Bresponses (production of antigens); and
beh avioraltraits in conbating heaw parasitism.
Ead year, 30 to 50 artificialnesting boxes haw been
monitored. The entire study popu khtion has been
banded with cobred phsticand aliminum HBgbands.
Eaa bird wears a distinct cobr band com bination for
fie B identification wittout recapture. This study
shoul resukin indepth know Bdge of the compllt®
breeding biobgy, ecobgy, and dem ograph y of t is preda-
tor ofand competitor with te Puerto Rican parrot
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Phntation Adaptabi Ity TriaB (See summ ary,
p. 165.)

Beginning in the 1930’s, many tree species were
pEBntd in Puerto Rico and the Mrgin Is hnds. O\er
50 species were phntd using diferentmet ods and
various p Rntation sizes and spacings in tie range of
soi Itypes, topography, and cmat of the study area.
The obpctinves of the study are t identify p hntation
species that are adaptd to bcallclmats, t detr-
mine soi land sit prefrences ofeach spedcies, and
document growth rats and make managementrec
om mendations. Periodic measurements wilbe made
untileach phntation reaches optimum size, and the
sitt willbe described. The grow tt ofa species wi lbe
compared with the growth of thatsame species in other
bcations and with thatofother bca W adaptd com -
merciallspedies.
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Tree Grow th in Sexeral Tropical Forests of
Puerto Rico (See summ ary, p. 166.)

Between 1943 and 1951, the staffofthe USDA For-
estSendc 3 Institute of Tropica IForestry estab Bsh ed
pbts in sexeralforests in Puerto Rico butdiscontin-
ued them sexerallyears REr. In the mid-19 703, the
pbts were remeasured to obtain data on bng-trm
periodicannua Bd.b.h . incremen t(PAD), stand ¢ anges
over time, and stand diversity in tropicall forests
(Weaver 1979).

Nine research pbts were estab Bshed in three B
zones as folbws: one in subtropicaldry foreston azonal

Imestone atGuanica;six in subtropica Im oist forest,
inchiding o on azonall Imestone at Camba hde,
three in mangrowe forestat Pifiones (fig. 22), and one
on zona Bsoilat St Just and wo in tie Bbwer mon-
tane we t Cobrado association, one at Toro Negro and
one atMaricao. AMtrees on each pbtwere measured
atbreastheight crovn chsses were recorded, and, in
some instances, tinnings or clarcuts were made.
Periodical¥ thie pbts were reMsitd, trees were mea-
sured, and mortallty was recorded. During tie hst
measurement, ingrowth was recorded as we ll The
Shannon-Wiener index was used t determine species
diversity (Weawer 19 79).

The PAI’'s for allstems greater than orequallto 4.1
an in d.b.h. ranged from around 0.05 cm/yr in the dry
EImestone forestatGuanica in soutiwest Puerto Rico
t about0.45 co/yr in the mangrow forestat Pifiones
and ear ¥ secondary rain forestatSt,. Justin the sub-
tropicallmoist I zone. The PAD’s reportd in tis
study are similr to th ose recorded in other studies in
Puerto Rico and to those found in the Temperat Zone
(Weaver 19 79).

AR ough comparisons among stands are difficu k
because of confounding due t sexerallfactors, some
trends seem apparent The ear ¥ secondary forests at
St Justand Pifiones are fastgrowing, butstms in
the secondary forestth athawe been measured owver a

Fgure 22.-A mangrow forestin a coastalarea of Puerto Rico.
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bng period show a gradualdeclne in growt, perh aps
due to chbsing of the stand or senescence. In the wet
Imestone forest, trees on exposed summit haw bwer
PAT’s than th ose on s bpes, probab ¥ due to moisture

stress; PAI's aBo decrease with ¢ Ination. Tree growt

is sbhwer in the dry Emestone forest due ©o hd of
moisture. The forests of Puerto Ricoseem o be intr-
mediat in dinersity, between those in the continentall
tropica lforests and those in the continentalEmper-
at forests (Weawer 1979).
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A Phytosocio bgical Study of Cinnam on Bay
Watrshed, St John, U.S. Mrgin Is hnds
(See summary, p. 166.)

The origina hegetation of St John was modified ©
some extnthy the originallinhabitant and greath
m odified by the cobnists whosettld the ishnd afer
Danish occupation in 1717. Many of the estats, whid
grew sugarcane and cotton, were abandoned by the
ht 19t cntury, and a secondary forestgrew up. The
Cinnamon Bay watrshed is now partofthe Mrgin
Is knds Nationa BPark , which is administred by the
U.S. Departmentoftie Intrior, Nationa BPark Ser-
M. The Nationa BPark Service has carried outsew
erallstudies to understand the re Rtionship between
the wegetation and the surrounding aguatic systms.

This study was undertaken t describe the struc
ture and species com position of woody \egetation in
the watrshed and to understand the phytosociologi-
callre htionsh ips of the trees based on e Ivation and
topograph y (fig. 23). Sixteen pbts 50 by 10 m in size
were estab Ished within the watrshed. Groups of
three pbts were bcattd on ridges and s bpes and in
va Blys ate Ihhations of about 60, 120, 180, 210, and
240 m. One p btwas near the summitatabout275m
in e lvation. The heigh t and diametr of al trees
greatrtan 4.1 an ind.b.h.were measured. A ltrees
were permanentlh tagged and identified as to species,
and crown chsses were recorded (Weawer and Chinea-
Rivera 19 87).

Reciprocall averaging ordinations detctd
e Iwvationa I trends and topographic prefrences for
sexerallspecies. Watrshed valies for sexnerallstruc
twral parametrs were as folbws: stm density,
3,372+336/ha; mean heigh tofstms, 8.0+0.23 m ;mean
diame®r of sems, 9.1£0.33 cm ;basa Barea, 30.4+2.3

Fgure 23-Low forestd aractrizes te s bpes and up knds on St
John, U S_Mrgin k knds.

m?ha; number of tree spedces, 69 ; and Shannon-
Weiner species diversity index, 4.76. The Hhrgestnum-
ber of tree species occurred on ridges, and tie smalst
number occurred in valys. Mean heigh & and diam -
eters for aMspecies \aried on ¥ sligh th on diferent
topograph ies, but these measurement for dominant
and codominant trees were Hhrgestin vallys and
smalston ridges. Stm density was higheston the
peaks and bwestin tie valys. Basalarea was alo
higheston the peaks and Bbweston the ridges (Weawr
and Chinea-Rivera 19 87).

The species found in the Cinnamon Bay watrshed
aBooccur atotier bcations in the Caribbean. Many
ofthe ishnds ofthe Lesser Antills hawving the same
type ofvegetation as St Jonn are dense ¥ popu htd,
and the egetation is \ery disturbed. Itseems unlke ¥
th atagricu luraBactivities wilbe abandoned in the
near future on these ishnds (Weawr and Chinea-
Rivera 19 87).
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TECHNOLOGY OF EASTERN FOREST
TREE SEEDS

Long-Term Storage of Seeds of Major
“Orth odox” Species (See summary, p. 167.)

Storage of seeds of “orth odox’ species over periods
of 5 years or Wss is notdifficulk butthere are some
unanswered questions about such seed storage that
desene study. ltis notknown whether seeds ofa spe-
cies thatare given the same treatmentalays react
in the same way. Ifre lab I mode B of storage beh av
ior were avai hb I, storage practices cou B be tai bred
to meetspecific needs, resu King in costsavings. This
inform ation wou B aBobe usefu lin p hnning for long-
trm consenation of ggnetic matrial

A bng-trm, 15-year study (stl)was estab Bshed
in 1982 to proMde data on seed storage of four majr
spedies: sweetgum (Liquidambar styraciflua), sy-
cam ore (Platanus occidenta is), b bW pine (Pinus
taeda), and s ksh pine (P. elliottii). In addition, a short-
trm study (tst2)was initiatd t provide data for
deve bpmentofsunvivallcunes, or mode B of storage
beh avior for these species. In stl, three storage €m-
peratures: -18, 2, and 10 °C, and three moisture B
ek 6, 10, and 14 percentwere used; tere are tree
rep Bcations of al €mperature-moisture combinations.
In £st2, four storage Emperatures: 15, 25, 35, and
45°C, and four moisture e B: 8, 12, 14, and 18 per-
cntwere used. Samplls are tstd for survivalat
annualinenal in te bng-trm tstand were tstd
atdai¥ to bimontt ¥ intnal in the shorer st
(Bonner 19 81).
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Chromosome Effects During Storage of
Sycamore, Sweetgum, Lob bl Pine, and
Shsh Pine Seeds (See summary, p. 167.)

Significant genetic change can occur in seeds dur-
ing probnged storage. Sweetgum (Liquidambar
styraciflua), sycam ore (Platanus occidentalis), bo bl
pine (Pinus taeda), and s hsh pine (P.elliottii) are coll
Bcted and stored in re htinve ¥ Brge amount for bng
periods, and tis storage may promot associatd com -
p Ications such as ¢ rom csom ¢ aberrations (fig. 24). A
study was estab Eshed in 1982 todettrmine ifnotice-
abl dhromosome changes, ascertained by examina-
tion of root tips, occur in the seeds of these four species
during probnged storage under acxzptab I storage
conditions (Mozzo 19 82).

Loca coMcted seeds were stored at-18, 2, and
10°C, with initialseed moisture I B of 6, 10, and
14 percent; aM combinations were replcatd three
times. Seeds are germinatd athimont ¥ intnal,
and primary roots are colcted, measured, and fixed
in1:3 acctic acidAth anollsolition. The roots are then
stained in actocarmine solition and fixed as squash
preparations. Resu s are expressed as mititic index

P

Figure 24.— Upper and bwer photos show ¢ romosome fragmen-
tation in germinating 50-year-old s hsh pine seeds.



(MD) caku ktions. Data are colictd © re ht root
Ingth o MI, percentage of germination to M1, and
percentage of germination to aberrantanaph ase dur-
ing mitosis. The preparations are aBo examined for
otier conmon ¥ reportd aberrations (Mozzo 19 82).
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GROWTH AND YIELD OF NATURAL
EVEN-AGED LONGLEAF PINES

Regiona lLongleaf Grow tt Study
(See summ ary, p. 168.)

This study of longleaf pine (Pinus palustris) was
initiatd by tte USDA Forest Senice 3 Southern For-

est Experiment Station in 1964 and has been main-
tained for 30 years with cooperation from industrial
and nonindustriallprivat forestowners, Region 8 of
the USDA Forest Sernvice and other publlc owners, and
universities in the Midsouth. In 1990, this ongoing
study was com posed of 274 permanentp bts insta lid
on cooperator knds in a broad array of stand ages,
sit indices, and residua Bdensities m aintained by pe-
riodic bv thinning W ig. 25). The study is in\entoried
on a 5-year cycll, and the pbts are rethinned atead
inentory, as needed, ® maintain the assigned den-
sity Ine I Approximat ¥ one-third of the pbts are
inventoried each year during the dorm antseason for
3 consecutive years during an inxentory period. The
fifth 5-year innentory was started in the fa lof 1989
and was sacedu Id toend before the spring of 199 2.
The obpctive ofthe study is to monitor the dew bp-
mentofthinned even-aged stands ofnatura W regen-
eratd longleaf pine over time so tie outputin product
wolimes can be predicted atvarious ages for virtua ¥
any stand on a giwen sit and maintained under a cer-
tain density regime. This is the on ¥ way sud infor-
mation can be obtained-itcannothe ‘Simu bhtd.” The
best such information u kimat ¥ cones from young
stands thatare managed to rotation age. H owe\er,
rather than researchers having towaitt rough a ro-
tation to obtain the estimats, pbts were se Iced
fitintothe array of ¢ I formed by a HMpossib I combi-

Figure 25.-One ofthe permanentp bt ofthe regiona I bngRkafpine grow th study, insta ld in 1965, in the 20-year
chss, with sit index of80 ftat50 years and residua Bbasa Barea of90 f¥2/acre.
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nations of four 20-year age chsses, fixve 10-ft sit in-
dex chsses, and five 30-ft2 basa Barca chsses, with a
targetof th ree rep Bcations ofeach combination. This
design a Mbw s responses 1o be quick ¥ estimatd afer
a fw years and Bads to a study structure ttatwi
afford beter and better estimats as time passes.
Stands hawving tie desired age and sit conditions were
purpose ¥ se Bced for p bt insta Btion, and residuall
densities were assigned © pbt within sud stands
as random ¥ as possib .

In tte array ofpbtc B, the age chsses initialy
ranged from 20 to 80 years, sit indies ranged from
50 © 90 ftatage 50, and residua Bbasa Bareas ranged
from 30 1 150 ft¥acre. Approxim at ¥ 80 percent of
the ccBwere filld with one or more p bts. Because of
increasing intrestin tie performanc ofstands oBer
than those in whatwou B be considered a norm allro-
tation, the oMest pbt are being maintained  an age
of 120 years. In addition to the initia Isetof20-year-
ol pbt installd in the mid-19603, a second set of
20-year-oll pbt was installd in the mid-19 703 and
a tird set in the mid-1980%, each with a simikhr
comnpEmentofsit and density combinations. PHhns
are t carry eadh setto a rotation age of 120 years.
Besides affording the bestinformation on stand and
product deve bpment ower time, these sets of pbts will
albw detction ofany changes in grownth rat tatmay
occur with time.

On the netpbt, aBllongleaf pines more than 0.5
indi in d.b.h. are positive ¥ and unique ¥ identified
and refrenced o pbtentr by azimut and distance.
A Btrees are inclided in basalarea measurement and
the utillty poll chss and heigh tofalqua Hfying trees
are assessed. A subsetofaboutone-fifth ofthe trees
ineadh Binc d.b.h. chssis systmaticaly se Bcted as
a sampll of trees for estimating pbtage, sit index,
and wvolime. Age and sit index are estimatd from
the age and totalheigh tofthe dom inantand codomi-
nant sampl trees. Regressions of totalheigh t and
heigh ttobase ofcrown ofsampll trees on the d.b.h. of
sampll trees are fited  permitestimats of these
twoheight foreach tree on tie pbt Volimes for \ari-
ous products and merch antabi ity specifications are
estimatd for each p bt tree ia stm-profill (taper)
functions empbying te d.b.h., totalheigh t and crown
ratio of the tree as inputvariab Bs. Volime estim ates
for trees are summed t obtain estimats of p bt\wol
ume. The 0.5-chain-wide isohtion strip surrounding
gach netpbtis maintained atthe same density el
as thie netphbt

The study is a continuingone with overalm aint-
nanc, innentory, and ana ¥sis responsibi Bties sh ared
by the USDA Forest Senic, Southern Region, Au-
burn University, Mississippi Stat Uniwersity, and the
Southern Forest Experiment Station. H owe\er, the
study cou ll notexistwittout tte hnd, timber, pbt
treatment, and p btprotction support provided by the

76

sexerallexce Hnt cooperating Bndowners on whose
property the pbt are installd.
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FOREST INVENTORY AND ANALYSIS FOR
MIDSOUTH STATES

Forest Innentory and Anabsis (See summ ary,
p. 168.)

The USDA Forest Sernice began conducting suneys
of Unitd Stats forests in 1933. The nationwide for-
gestsuney is a continuingeffort o dettrmine the ex-
tnt condition, and gronth of the Nation3 forests. The
Forest In\entory and Ana ¥sis Unitofthe USDA For-
est Senice 3 Southern Forest Experiment Station con-
ducts the suneys in sexen Stats in the Midsouth
(ARbama, Arkansas, Louisiana, Mississippi, Ok k-
homa, Tennessee, and Texas) and Puerto Rico. The 100
milon acres of foresttd hnd in the region are assessed
by measuring more than 17,000 perm anentlh estab-
Ished sampl pbt sysematical§ bcatd across the
region. The forests are measured on a Stat-by-Stat
basis unti linnentories in a BStats are conp €, and
then the cycl begins again. A conp it cycll takes 8
t 10 years to conp €, depending on the number of
workers in tie fie B crew. Atpresent(1994), tie fic B
crew consists of 24 profssiona Morestrs whowork in
pairs (fig. 26)with each other or with assistants pro-
\Vided by outside agencies or privat industry (May
1989).

Figure 26.-A member of the Southern Forest ExperimentStation 3
Forest In\entory and Anabsis fie B crew . Thefield crew
is made up of 24 profssiona Horestrs.

Sampl p bts are spaced on a 3- by 3-mi grid and rep-
resent approximat ¥ 5,760 acres of hnd. A forest/
nonforest chssification of 25 ph oo points around each
sampll pbtis used oestimat forestarea; ten ead pbt
is visitd, and tie forestresources are measured (fig. 27).
The pbts are measured using a chister of tn 37.5prism
points conering approxim at ¥ 1 acre. Trees at Bastb
indies in d.b.h. are measured ;smaMr trees are samp Id
on tree 0.0036-acre fixed p bts attie first three prism
points. Fie Bl data are entred into portab I data record-
ers and at3- ©5-day inenall are transmited ia € I-
phone o asuney conputr in Stark\i B, MS. There,
te data undergoes extnsive editing and processing, and
any errors are senttotie fie B crew for correction. Fi-
nalzed data are tabu khtd for easy intrpretation and
are pub Eshed as resource bu ltins (May 19 89).

When an entire Stat has been suneyed and the
resu s \erified, data are aBoentred into the South -
ern Forest Innentory and Ana Fsis (SOFIA) data base
t faci Hat te retrievalland dissem ination ofsuney
resuls. The data base contains abhosttwo conpllt
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Figure 27.—Data are colcted by the Southern ForestExperiment
Station3 In\entory and Ana bsis fiel crew on more
tan 17,000 samp # p bt in 7 southern Stats, Puerto
Rico, and the U S.Mrgin k knds.

c/clls of data. The sunwy data in the data base are
managed by two systms thatalbwv for difring de-
grees ofuser soph istication and data detai B The first
a re htional data base management systm calld
INGRES, retrie\es data in answer 1 spedfic queries
writen in flixib B and user-friend ¥ Bnguages, QUEL
or SQL. The data are stored in tab Bs organized at
three Ie B, tree, pbt, and county or parish,, with dif
fring degrees ofdetaillin e data and diferent v
e B of user sophistication required. The tree- el
tab Bs contain the most detai ld data butrequire a
high degree ofuser sophistication. The second systm
is a menu-driven program calld EZ TAB that sum-
m arizes data into 50 standard tab Bs for user-defined
resource areas. The user answers a series of screen
prom pts tose Bctthe resource area, ownersh ip group,
and standard tab N desired. Training w ork sh ops st
ing 2 days are he B periodica® to provide users with
the know Bdge necssary 1o intractive ¥ acess the
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data base over tie € Ephone. The data base currentl
accon modats more than 50 intractive users (May
1989).
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REGENERATION AND MANAGEMENT OF
SOUTH ERN H ARDWOODS

Effe cts of Spacing on Species Yie Bs in Minor
Bottom s (See summary, p. 171.)

Growtn and dewe bpment of bottom knd h ardw ood
p kntations haw been studied by Research Work Unit
4104 of the USDA Forest Sernice 3 Southern Forest
ExperimentStation for about20 years. These studies
haw utilzed permanent pbtt measured at regu hr
intrnal ower bng periods of time. Pbt haw been
used o study the efects of initiallp knting spacing,
site-species re htionships, and various Ihve B of aull

turallintnsities on nutrientand soi lwatr avai hbi ll
ity. Bodies of know Bdge haw been gathered on
thinned and untiinned p hntations (fig. 28).

This study was initiatd in 1976 on an area 55 to 60
acres in size near Monticc b, AR ; te cooperator is
Georgia-Pacific Awider range data base is needed for
varying timing of tiinning and hanesting in close-
spaced hardw oods, peak biomass production, and sit
efects of intnsinve ¥ managed bottom knd h ardw oods.
Data haw been colcted annua ¥ on talheight
diamet®r 6 inches abowe ground Ine, d.b.h., surnivall
Baf weight branan weight boll weight wood-bark
ratio, specific graMty, moisture contnt wood and bark
wlimes, and soiland tissue nutrient e B. Two trees
from each of tiree pbts in eadh spedies-by-spacing
treatmenthawe been destructive ¥ samplld eaan year.
Trees in 2-by 8-,3-by 8-, and 4- by 8-ft spacings of
green ash (Fraxinus pennsylvanica), sycam ore
(P Rhtanus occidenta Bs), and sweetgum (Liquidam bar
styraciflua) were clearcut after 7 years when mean
annua Blincrementpeaked. Trees in 8- by 8- and 12- by
12-ftspacings were thinned by taking outevery sec
ond diagona Brow. The same data as those on the hrge
trees hawe been colcted on coppice in the chbse spac
ings. Trees in tree chbse spacings of four oak s (Quercus
spp.) were clearcut after 11 years.

The study is continuing.

Major Pub BIcations or Progress Report
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Figure 28 -Thirten-year-ol oaks atI2-by I12-ft spacing in a hardwood p kntation near Montic b, AR .
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shop; 1984 June 5-7; Athens, GA. Ashevill, NC:
U.S. Department of Agricu bure, Forest Servce,
Southeastrn Forest Experiment Station: 23-35.
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L., ed. Proceedings of the 1985 southern foresthio
mass worksh op; 1985 June 11-14; Gaines\i B, FL.
Gainesill, FL: Institut of Food and Agricu Blural
Sciences, University of Fbrida: 31-39.

Seed Tree \ersus Se Bction in Botom knd
H ardw oods (See summary, p. 172.)

Grovth and yie B of sweetgum (Liquidambar
styraciflua)-red oak (Quercus spp.) stands h aw been
studied for more than 30 years by Research Work Unit
4104 of the USDA Forest Service 3 Southern Forest
Experiment Station. Researchers in this study haw
utilzed permanentpbt measured at regu br intr-
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vall over a bng period oftime (fig. 29). The ob pctines
of the study are to com pare stand estab Ishmentand
stand growt and dewe bpment under two si licu bural
systems on two Sits.

Ead sit, Sallne Riner bottom and Chemin-a-haut
Creek bottom, had three bacre treatnment areas.
Eaa of two treatment was assigned at random to
the three treatmentareas in eadh botiom. The treat
ments were se Bction and seed-tree cutting. Within
eadn b-acre area, 10 permanent0.2-acre rectangu bhr
pbts were estab Ished in a row, Baving 2 chains of
isolhtion strip between p btstrip and treatmenthbound-
ary. Centered within eacn 0.2-acre pbtwere one 0.03-
acre pbtand four 1-mikcre pbts. Trees hrger than
5.0 indies in d.b.h. were talled on the 0.2-acre p bts,
trees from 1.0 © 5.0 inches in d.b.h. were talled on
the 0.03-acre pbt and those smalr than 1.0 ind in
d.b.h. were talled on each 1-mikcre pbt

Data from se Bction systms are not\ery useable.
The study variab Bs were species, number of trees per
acre, diametr, heigh t, basalarea and vollme, and
species com position. Mostw ork has been done on re-



Figure 29.— Twenty-nine-year-old hardwood regeneration in a seed-tree cut.
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generation deve bpmentin the seed-tree area, species
com position owver the measurement periods, and stand
volime by species.

Some pbts were thinned atage 29. The study was
remeasured atage 35 and continues.

Major Pub BIcations or Progress Report

Johnson, R.L.;Krinard, R.M. 19 76. H ardw ood regen-
eration after seed tree cutting. Res. Pap. SO-123.
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9 p-

Johnson, R.L.; Krinard, R.M. 1983. Regeneration in
smaland hrge sawtimber sweetgum-red oak stands
folbwing se Bction and seed tree hanest 23-year
resu bs. Southern Journa Bof App led Forestry. 7(4):
176-184.

Joh nson, Robert L.;Krinard, Roger M. 1988. Grow th
and dewe bpmentof two sweetgum-red oak stands
from origin tirough 29 years. Southern Journa lof
App led Forestry. 12(2): 73-78.

Crown Length and Tree Grow tt of Open-
Grow n Cottonw ood (See summary, p. 172.)

Grow th and yie B of cottonw ood (Populus deltoides)
p Bntations h awe been studied by Researdh Work Unit
4104 of the USDA Forest Sernvice 3 Southern Forest
Experiment Station for more than 20 years. Scentists
working on these studies haw utilzed permanent
pbt measured atregu khr intrnal over bng periods
of time. The pbt haw been used to determine the
efkects of various spacing, tinning, and pruning re-
gimes on growth and totalproduction. Incidentalt®
the primary ob pctives of these studies are Hhrge bod-
ies of data ttat haw accumu bhtd on yie Bs from
untinned stands.

The main study obpctive was to dettrmine m axi-
mum grow tt ofwide-spaced cottonw oods sub pcted t©
four pruning treatments. Another ob pctive was to see
if cottonw ood trees spaced wide enough tohaw maxi-
mum growing spacc woull folbw growth paterns
similr to th ose grown atchbser spacings. Difkrences
in d.b.h. growth among pruning treatments began t
occur in the second year with the first pruning, con-
tinued through the sixth year, and occurred again
during tie eighth year. The smalstdiametrwas in
trees pruned by one-halFof totallheigh t folbved by
th ose pruned by one-third of totalheigh t, trees pruned
1 17 ft, and trees in the controllp bts having tie hrg-
estdiametr. There was a trend toward heigh treduc
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tion in te trees pruned one-haFoftheir totalheigh t,
buttis reduction was on ¥ observab I for 7 years af
€r pruning. The 40-by 40-ft spacing (fig. 30) resu Ed
in four to six times more volime per tree by pruning
treatmentafer 10 years than the 10- by 10-ft spacing
butin on¥ three-  four-tnths times as mud ol
volime per acre.

Major Pub BIcations or Progress Report

Krinard, R.M. 1979 . Fiwe years grow tt ofpruned and
unpruned cottonw ood p hntd at 40-by-40 ft spac
ing. Res. Not SO-252. New Orlans, LA: U.S. De-
partm ent of Agricu Bure, Forest Sernvic, Southern
Forest ExperimentStation. 5 p.

Krinard, R.M. 1985. Ten years grow tt of pruned and
unpruned cottonw ood p hntd at 40-by-40-spacing.
Res. Not 316. New Orlans, LA: U.S. Department
of Agricu Bure, ForestSenic, Southern ForestEx-
perimentStation. 5 p.

DirectSeeding Nuttall Oak in Re htion
Environment Sowing Depth, and
Stratification Treatment (Study S0-4104-06;
See summary, p. 173.)

[Treatment to favor oak in mixed stands of
hardwood regeneration (Study S0-4104-38;
superim posed on S0-4104-06).]

Direct:seeding of bottom lnd oak and stand dewe i
opmentfollbwing re Base haw been studied for more
than 20 years by Research Work Unit 4104 of the
USDA Forest Senice 3 Southern Forest Experiment
Station (fig. 31). Researchers in the studies hawe ut-
Bzed permanentp bt measured atregu br intnal
over bng periods oftime. In one study (SO-4104-06),
the pbts were used tostudy the efects of various en-
vironments, sowing depths, and stratification treat
ment on the germination and surviva lof acoms. In
anoth er study (S0-4104-381, \arious med anica land
diemicallre Base treatment are being studied in sap-
Ing-sized, directseeded stands.

In the acom study, Nuttall oak (Quercus nuttallii)
acoms were eitter machine or manua ¥ sown at2-,
4-, or 6-inch depths in openings of 20 by 90 ftand 40
by 90 ftand in cBarings 2.5 acres in size. Acoms were
sovn ata rat oftwo or three per spotin rows 10 ft
apartand with spots 3 to 5 ftapartin rows. Fie B ger-
m ination averaged 36 percentofa lacoms sown, with
80 0 90 percentofseed spots having one or more trees.
There were no significantdiferencs in germination



Figure 30 -Cottonw ood trees p Rntd at 40- by 40-ft spacing.
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among seeding meth ods or sowing depths. Afer 11
years, to-thirds of the Nuttall oaks, or 551 per acre
in the 2.5acre clarings, were free to grow, aweraging
2.1linches in d.b.h.and 16.7 ftin heigh t

In the re Base study, senen re Base treatments were
tstd as folbws: controkcuta Enonoaks 15, 20, or 25
ft ta & and deaden a EMnonoaks 15, 20, or 25 ft o il
There were no significant diferences among re Base
treatments. Researdiers £ koonfidentthatthe more
intnsive re Base treatment improwed stoc ing of free-
to-gron oaks butwere notsure the additiona Btrees
and tus, the treatments, were necessary. With out re-
Base, many ofthe oaks wou B apparenth be destined
to become part of the predominant owverstory upon
read ing saw timber size. Stands with a Bbwer stoc -
ing of sapIng oaks wou B possib ¥ getdiferentresu bs.

The study willbe remeasured after 17 years, and a
decision made as towhether o continue on with the
study.

Majr Pub Bcations or Progress Reports

Joh nson, Robert L. 19 83. Nuttall oak direct seedings
stiMsucessfulafter 11 years. Res. Not SO0-301.
New OrBans, LA: U.S. Departmentof Agricu Bure,
Forest Senic, Southern Forest Experiment Station.
5P

Joh nson, Robert L.; Krinard, Roger M. 1988. Dew 1
opm ent of Nuttall cak folbwing re Base in a sap-
Ing-sized stand. Southern Journall of Appled
Forestry. 12(1): 46-49.

De B2 Experimentall Forest Cypress Phnting
(See summary, p. 173.)

The growth and yie B of ba Bcypress (Taxodium
disticnum )w as studied on permanentp bt in asmall
cypress p hntation for more than 30 years by Researc
Work Unit4104 ofthe USDA ForestSenc 3 South -
ern Forest Experiment Station (fig. 32). The pbts were
used o determine the efcts of requ br and deep p bnt
ing on the surnivalland grow tt of cypress seed Ings
with and without top clpping on five microsites. Seed-
Ings were top-clpped 1 see ifitwou B reduc tran-
spiration during drough ts.

Aftr three growing seasons, awrage survval
ranged from 60 to 68 percent and average heigh ts,
from 3.9 1 4.1 ft, but diferencs between phnting
meth ods were notsignificant Survivalatage 21 was
41 percent, and awerage diametr was 6.1 inches. Some
cypress were suppressed by other h ardw oods such as
green ash (Fraxinuspennsy Banica) and boxelder (Acer
negundo).Diametrs ofthe best10 percentoftie cy-
press trees averaged 11.1 inches atage 21. Mean an-
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nua Bincrementon these trees was 0.53 inch per year,
considerab ¥ more than the 0.32 inch per year esti-
matd for dominant trees in naturallstands during
the prime deve bpment period. Survivallof ba Bcypress
p hntd on chy soi lata 6- by 10-ft spacing decreased
from 41 percentatage 21 to 26 percentatage 31. In
the Bbyear period, average diametr increased from
6.1 © 8.6 indh es, basa larea from 72 190 ft¥/acre, and
totalwvolime outside bark for trees greatr than or
equallto 3.0 indies in d.b.h. from 1,288 1o 2,333 ft¥/
acre. The 30 Rrgesttrees per acre averaged 14.2 inches
ind.b.h.and 72 ftin heigh tatage 31.

Majpr Pub Bcations or Progress Reports

Johnson, R.L. 1958. Clp or deep-p bnt gypress. South -
ern Forestry Notes 116. New OrBans, LA: U.S. De-
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Forest Experiment Station. 1 p.
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ba BMcypress p hnting stock. Tree PERntrs” Nots.
36: 14.

Krinard, R.M.; Johnson, R.L 1976. 21-year grow i and
dee bpment of ba Bcypress p hnted on a fbod-prone
sit. Res. Note SO-217. New Orlans, LA: U.S. De-
partment of Agricu Bure, Forest Sernvice, Southern
Forest Experiment Station. 4 p.

Krinard, Roger M.; Dhnson, Robert L. 1987. Grow th
of 31-year-ol ba Bcypress p hntation. Res. Not SO-
339. New Orlans, LA: U.S. Departm entof Agricul-
ture, Forest Service, Southern Forest Experiment
Station. 4 p.

SEWANEE RESEARCH CENTER

Com paratinve Performance of Sexerall Species
in Phntations (See summary, p. 174)

In the 1950°s, \ery Bttl research had been done on
the performanc of species grown in forest p hntations
on the Cumberbnd Phtau. Abhough mostexisting
p kntations had been p kntd on open knd, most fu-
ture phnting woull hawv to take phce in poork
stocked, Bbw-grade, hardwood forests. Consequenth,
there was no basis for com parison of the grow th and
qua Bty of tree species underphntd in the area.

In 1959, a study was estab Bshed t compare the
performanc of eigh ttree speces under a narrow range
ofsit conditions in one bcallty h aving re htine ¥ uni-
form sbpe and soill The species tsted were eastern
whit pine (Pinusstrobus), bo bl pine (P.taeda),
shorthaf pine (P. edhinata), Mrginia pine (P.
uirginiana), Scotth pine (P. sylvestris), Austrian pine



Figure 31.-Eigh ten-year-ol directseeded Nuftall oaks

(P. nigra), Norway spruc (Picea abies), and yellow-
pop br (Liriodendron tulipifera). H ardw ood sawtim-
ber on the area was cut and other trees were
deadened. There were three b bcks each composed of
eigh tp bts, and one species was assigned atrandom
toeach pbt Pbts were 0.25 acre in size (104.3 ftper
side), with 221 seed Ings per pbtspacd 6 ftapartin
north -south rows 8 ftapart The 25 trees in the entr
ofeadh pbtwere measured, and an individua Brecord
was kept for eadh tree. Heightand sunivallwere mea-
sured month ¥ for the firsttw o growing seasons and
at5-yearintnall afer the fifth -year measurement
(fig. 33). Diametr was measured after the 5th,10th,
and 15t growing seasons, and diame®r and volime
were measured attie end ofthe 20th growing season.

After 15 growing seasons, awrage surnivallfor all
species was 72 percentor higher. Lob bW, eastrn
whit, Virginia, and sh ortBaf pines had grown best
with average heigh ts of from 33.1 1 38.2 ftand awer-
age d.b.h .5 of4.9 0 5.7 inches.

Major Pub BIcations or Progress Report
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LA 70113.
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Figure 33.-Wh it pine: a, 5 years after p Rnting;b, atage 5, an average tree (Bft)and some exceptiona Ktrees (righ t).

Departm ent of Agricu Bure, Forest Sernice, South -
ern ForestExperimentStation. Fifth year progress
report 55 p. On fil with: U.S. Departm entof Agri-
o bure, Forest Senice, Southern Forest Experiment
Station, 701 LoyoRAwenue, New Orlans, LA70113.

Loftus, Ne Bon S. 1969. Com parative performanc of
sexerallspecies in p hkntations. Sewanee, TN: U.S.
Departm ent of Agricu Bure, Forest Sernvice, South -
ern Forest Experiment Station. Tent year progress
report 9 p. On fill with: U.S. Departmentof Agri-
o bure, Forest Senice, Southern Forest Experiment
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Loftus, Ne Bon S. 19 74. Com parative performance of
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progress report 10 p. On fil wit: U.S. Department
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periment Station, 701 Loyok Awenue, New Orlans,
LA 70113.

Direct Seeding of Eastrn Whit Pine on the
Cumber hnd Phtau (See summary, p. 174.)

A study was carried outon directseeding ofeast
ern whit pine (Pinus strobus) o detrmine if this
wou Bl be a satisfactory meth od ofseeding in con\ert
ing bw-grade high knd hardw ood stands t this pine
species. The study area was bcatd on the domain of
the Uninersity ofthe South atSewanee, TN, on typi-
callacutowver phtau Bhnd. Four random ¥ se Bcted 0.1-
acre plbts were sown with seeds treated with repe Hnt,
and four were sown with untreated seeds. Fie Bl ger-
mination, sunivall and stockingwere checked on €n
1-miMcre b bcks per pbt

Significanth more treatd seeds germinatd and
survived the firstgrowing season than did untreatd
seeds. Afer four grow ing seasons, 2,050 seed Ings per
acre surnvived on pbts phntd with treatd seeds, and
1,250 survined on pbts p hknted with untreated seeds.
Fourth -year heigh tofthe ta Msttrees was 1.3 ft
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This study indicates th atdirectseeding ofeastrn
whit pine is appropriat for tte Cumberbhnd PRtau.
Abough phnting ofeitier treattd or untreatd seeds
resuls in satisfactory stands, seed protction provides
beter stock ing.

Major Pub Bcations or Progress Reports
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Russe @ Thomas E. 1961. Direct seeding of eastern
whit pine on the Cumberbnd Phtau. Sewanee,
TN: U.S. Departm entof Agriculture, Forest Se nice,
Southern Forest Experiment Station. Progress re-
port 3 p. On fill with: U.S. Departm entof Agricul-
ture, Forest Senvice, Southern Forest Experiment
Station, 701 LoyokAwenue, New Orlans, LA70113.
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Optimum Spacing of Phntd Lob bW Pines on
te Cumberbnd P Rtau (See summ ary,
p. 175.)

Because ofa good m ark et for pine pu bwood, extn-
sive areas of tie Cumberbnd PRtau of Tennessee
were phntd to pine in the 19503. Much ofthe Ph-
tau had never been clared, somany of the pines were
pERntd on hardwood sitts afer the hardwoods were
kiMd. \Various spacings were used under these adwerse
conditions.

A study was estab Ished to exallatt the inflienc
of spacing on the volime production of unt inned
bb bW pine (Pinustaeda) over a 30-year rotation.
Four study pbts were bcattd on the domain of the
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Uniwersity ofthe South atSewanee, TN, tw o on poor
hardwood sits, and two on ol fie Ms. Spacings of 6 by
6,9Dby 9, and 12 by 12 fewere each random ¥ assigned
t tree ofnine 0.25-acre pbts in a bbck. Heightmea-
surement were taken the first®w years, and diam-
eter measurement were taken afer te 3d,5th, 7th,
and 10t growing seasons and continued exery 5 years
th rough age 25 on a Bsits and th rough age 30 on o
Sites.

After 5 years, spacinghad noinflienc on suniwal
or height growth and Httl infllence on diametr
growth. On¥ one of the sits is stiMintact and has
future valle.

Major Pub BIcations or Progress Reports
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MV getation Responses Folbwing Canopy
Rem owvallby Shearing and Chipping on the
Cumber hnd P httau (See summary, p. 175.)

Large areas ofthe South, such as the Cumber hnd
and PiedmontPRhtaus, are forested with bw-qua Iy
h ardw ood stands th atprobab ¥ wi Enotproduce high-



qua Mty timber if Bftabne. Often, smal kndow ners
donothaw mud money tspend on im proving their
stands. Shearing and wholl-tree c ipping m igh t pro-
Mide an inexpensive and efctive way to im prowe tim -
ber production. Chipping the Bbw-grade hardw oods
wou B provide the owner with some financiallreturn
and reduce sit-preparation costs, butitwas notcr-
tinwhateflectthe operation wou B have on the \ari-
ous forests and difRrentsites in tie area. Costs cou B
be reduced further by regenerating a pine-h ardw ood
mixture (Sims and otiers 19 81).

Cumber hnd P htau

A sitt typicalloftie Cumberhnd PRtau forest hnd,
which has been bgged and burned from time to time,
was se Bcted on End be bnging to the University of
the South atSewanee, TN, todemonstrat and eva lbi-
at bw-costoptions for forestregeneration follbwing
shearing and wholl-tree diipping. The knd was for-
ested with about 135 sttms per acre of mosth intr-
mediat-sized scar Bt oak (Quercus coccinea) and whit
oak (Q.alba). Most owerstory trees were re lcs and
cul. Stms greatr ttan 4 incies in d.b.h. were
sheared with a ® Mr-bunaier, and the trees were skid-
ded to a centrallsit and fd into a chipper. The fw
saw timber trees presentwere £ lMd by conentional
meth ods. Twenty-four Bacre pbts were estab Ished
aw ay from the centrallcom pacted area. Six pbts were
selced atrandom for each of four regeneration treat
ments: phnting bb bW pine (Pinustaeda), p hnting
eastrn whit pine (P.strobus), phnting ye lbw -pop-
hr (Liriodendron tw NEpifra), and naturalregenera-
tion. In tree random ¥ se lcted p bts in each category,
aMlremaining trees more than 4.5 fttaBwere ingcted
with herbicide (McGee 19 86).

After fine growing seasons, more than 90 percentof
the phnttd bb bW pine, eastrn whit pine, and yel
bw -pop kr h ad survined. And, 80 percentofthe natu-
ral regeneratd pbt contained one or more whit
oak, scar Rt oak, b hck oak (Q.velutina), ye Bw-pop-
br, hickory (Caryaspp.), b hck averry (Prunus
serotina) or other desirab N species. Lob bW pines were
talr than tie other species. (Even on the ingctd
pbts, tte stand wilMexentua ¥ become a pine-h ard-
wood mixture.) There was notmud variation in height
growth between inpcted p bt and those thatwere not
inpcted, buttiere were more free-to-grow seed Ings
on the inpcted pbts, especial¥ bb bW pines (McGee
19 86).

Westrn High hnd Rim ofthe Cumber bhnd
Phtau

This partofthe study was similhr to thaton the
Cumberbhnd Phtau. The study sit is bcatd in

Humphrey County on Koppers Company Hhnd near
Buffab, TN. The sit index for oak at50 years ranged
from 57 t 74 ft The study sit is charactrized by
narrow ridges forestd with a moderat owerstory,
many intrmediat stms, and an abundant under-
story (McGee 19 86).

Trees 1 inc in d.b.h. and Hhrger were sheared, skid-
ded, and diipped. Few stms remained afer tte cut
ting. Thirty-two pbts were estab Bshed and grouped
into 4 b bcks containing 2 pbts each of phnted Bh bW
pine, pntd ye lbw-pop kr, p hntd sh orthafpine (P.
echinata), or natura® regeneratd trees. One ofeach
pair of pbts reczived com petition controll

Ahost allthe shortlaf pine seed Ings died, and
these pbts were rephnted the folbwing year. Afer 3
years, survivallof tie phntd and natural® regener-
atd trees was aceptab I to excc Ent Drought, tip
moth s (Rhyacioniaspp.), and saw fles (Tenthre-
dinidae) were expected to cause future bsses of B b
pines. Near ¥ one-tiird of the ye lbw-pop krs suffered
top dieback and m ay notsurviwe (McGee 19 86).

Height growth of natura regenerattd trees,
bo bW pine, and ye Bw-pophkr was aceptab I afer
the second growing season butwas disappointing foll
bving the third growing season which was hotand
dry. ShortBaf pine did not grow much at aMand
seemed unllke o conpet with natural regener-
atd trees withoutre Base (McGee 19 86).

This study demonstrates thatintnsive hanesting
can provide seseralinexpensine options for im prow
ing forests on the Cumberhnd PRtau, incliding the
Westrn High khnd Rim. Because mostof tte ol stand
has been utilzed, site-preparation costs can be kept
t a mininum. Lob bW pine is akeady extnsive ¥
phkntd in the phtau region. Ye lbw-pophr, now
phntd on the betier phtau sits, has survived we Bl
buthas poorheigh tgrowth on these mediocre sits. It
is uncertain whattie finaloutoome wilbe for this
species. Eastrn whit pine provdes another option
for Rndowners, provded re Base from owvertopping
v getation is p hnned. NaturaBregeneration is appar-
entlh far more promising than the Bbw-qualty stand
itrephced. Itwillbe valiabl for will B because oaks
are pIntiful Untreated sttms wilbecome more com -
petitive in time, so re Base on an as-needed basis is
adwised for altreatments. Itis importanttonot t at
the resulls obtained on these mediocre sits for h ard-
wood probab ¥ wou B notbhe reproduced on betfer sits
where more hardwood com petition wou B be expected
(McGee 19 86).

Intnsine utilzation is reconmended for Bndown-
ers who cannot afford expensive sit preparation or
for th ose who do notnecessari ¥ wantmaximum pro-
duction and wi BMaceptreduced surnvivalland grow th .
Because there is a vastacreage of bw-qua Iy stands
and a hrge marketfor chips, more privat nonindus-
triall kndowners wilbe inclned t© improw teir
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stands ifmade aware thatsit preparation and re-
Base can be inexpensive.
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Whitt Oak Re Base in Re htion O S&Em
Charactristics (See summary, p. 176.)

The presence of milons of overtopped whit oaks
(Quercus alba) on the Cumber hnd PRtau present
difficu Ed oices to forestm anagers. Opinions vary on
te valle ofintrmediat whit oaks, and there is Fttl
factualevidene to supporteitier those who wou M
cautmostowertopped stms or ttose whowoull sawe
crtain individua B for future crop trees. Whatinfor-
m ation does one need todetrmine ifindividua Itrees
shou M be cutor Bftto grow ?A study was p khnned ©
dettrmine how whit oaks thathaw been owertopped
by other trees respond to re Base. Obpctinves of the
study are  re Rt stm darackristics such as age,
size, and qua Hy to response after re Base ; T com pare
re Based with unre Based tree response;and to com -
pare the response ofstms thatare re Based and aut
at ground Ihwlwith stms that are uncut and
unre Based, unaut and re Based, or cut and unre Based
(McGee and Bivens 19 84).

Th ree experiments were carried out, twoon te do
main of the Uniwersity of e South in Frank In
County, TN, and one on Frank In-Marion Stat For-
estin Marion County, TN. Ower 300 trees, ranging in
age from 20 t 100 years and in d.b.h. from 1 to 12
inches were se Bcted for study. The trees were mea-
sured using a dendrometr and ranked for qua My
according o form, epicomm ic sprouting, and apparent
wvigor. Remeasurements were made e\ery 2 years.

Experiment1

High-, medium-, and bw-qua Bty trees were re Based
from com petition. A regression ana ¥sis was used 1o



evallat re htionships of diametr, age, and qua Iy
chss o grow th . H igh-qua Iy trees grew more \igor-
ous¥ ttan medium- and bw-qua Ity trees and were
Iss \ariab b. Larger trees increased more in volime
after re Base ttan sma Mr trees. Surprising¥y, anum -
ber of trees decreased in heigh tafter re Base because
of tops th atdied or drooped. The number ofepicom ic
sprouts on butt bgs doub Bd after re Base (McGee and
Bivens 19 84).

Experiment 2

The growth response after re Base of 40 high-quall
ity whit oaks was compared with the grovth ofa simi-
Br number ofunre Based trees. The study and ana bsis
were similhr  Experimentl. Afer 4 years, the re-
Based trees increased in vollme Wi asmud as the
unre Based trees. H owe\er, unre Based trees grew
talr ttan reBased trees and had halF as many
gpicom ic sprouts (McGee and Biwens 19 84).

Experiment 3

There were four treatments, as folbws: (1) removal
of owvertopping trees ; (2) rem ova lof ove rtopping trees
and cutting of samp I tree ;(3) no re Base butautting
of sampl tree;and (4) no re Base and no cutting of
sampll tree. (In treatment 1 and 2, directh owe rtop-
ping trees were remowed, buttiere was on ¥ partial
re lase conmparab | 0 tat folbwing se Iction cutting,
improvement autting, or heaw thinning.) Measure-
ment were carried outas abowe. The partia ¥ re Based
trees had increased 30 percentmore in volme than
the unre Based trees buthad notgrown as we Hlas the
conplt ¥ re Based trees in te firstexperiment Par-
tia ¥ re Based trees had more epicomicsprouts than
unre Based trees but fwer than conplt ¥ re Based
trees. Smallir re Based and unre Based stumps
sprouted \igorous ¥, buttrees more than 8 inches in
d.b.h. had ®w or no sprouts. Sprouts on re Based
stumps grew @ Mr ttan those on shaded ones (McGee
and Biwens 19 84).

This study is ongoing, butresu ks so far indicat t at
many owvertopped whit oaks willnotmake good crop
trees. Ahough vollime grow t increases in re Based
trees, heigh tgrow t is poor, and epicom ic sprouting
doub Bs. Managers may wish to Baw owertopped whit
oaks as crop trees when tiere are a number of good qual
ity trees, tus decreasing sit-preparation cost.
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Species, Sit, and Phntation Yie B
(See summary, p. 177.)

During the 1960’s, tiere was growing enth usiasm
among timberbknd owners of the Great VVally,
Cumberbhnd PRtau, and H igh hnd Rim of ARbama
and Tennessee for im proved management of h ardw ood
species because ofan increased mark et for pu bw ood.
Ak ough b bW (Pinustaeda), Mrginia (P.virgini-
ana), shorthaf (P.echinata), and eastrn whit (P.
strobus) pines were the species most conmon ¥
pEhntd, the pub and paper mi B aceptd near¥ all
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com mercialforest tree species conmon t the study
area. Because abhostno researan had been done on
the response and yie B ofsits artificia ¥ estab Ished
with pure hardwood stands, a study was estab Bsh ed
1t giwe forestmanagers information on the bestspe-
cies or sellcion to phnt on a particu hr sit. The
growth and yie B and adaptabi Ity of tw o geograph ic
sources of seeds of bb bl pine, ye Bbw-pop bhr
(Liriodendron tulipifera), b Rk cherry (Prunus
serotina), and b R oak (Quercusvelutina)were com -
pared on four difErentsits in tie up hnds of eantral
Tennessee. The sits inclided holbws and bw re lef
ridges on the Cumberhnd Phtau and \shaped holl
bvs bounded by narrow ridges and gentlh undu RE
ing topography of tte Eastrn High Bnd Rim. The soilk
of each sit were mapped, described, samplld, and
ana Fzed.

After 5 years, b bl pine grew consistntlh we W
on aMsits, and ye lbw-pop hr did we lon the West
ern High Bknd Rim and on most pbts on the
Cumberhnd Phtau. A lhardwoods did poor¥ on sits
on the Eastrn H igh hnd Rim, where soi B usua ¥ con-
tained fragipans. Ye Bbw-pophr and b hd dierry sur-
vived we (98 and 95 percentrespective ), and bo b
pine aweraged 90-percent survivaloveral buton ¥
76 percenton tie Westrn H igh hnd Rim, where natu-
rallh ardw oods had invaded. Because b hck oak grew
poor¥ at alsits and was unabll to compet with
weeds, itis notreconmended as a com mercialspecies
on these sits.

A regression ana ¥sis re hting topograph ic and soi ll
fatures to 5-year heigh tof ye Bbw-pop br, b R averry,
and bo bW pine exp hined 85 percent of the \aria-
tion in heigh tfor ye Bbw-pop br, 92 percent for b ha
drerry, and 50 percentfor bo bW pine. Increased s bpe
seemed t be associattd with increased 5-year height
of allthree species. Ye Bbw-pophr and bk cerry
grew talr when avai kb I nitrogen was increased,
and bb DI pine grew alrwith an increase in otal
nitrogen. An increase in exciangeab I magnesium in
the ABhorizon of the soillhe bed ye lbw-pop br, and
increased calkium in the B2 horizon was beneficia lto
b ha derry. Growth of bb bl pine was bestwhen
the bull density at20 inches and the moisture-h ol-
ing capacity in tie ABhorizon were Bbw. Some re k-
tionships indicatd by the analsis may haw been
fortuitous and not biobgicalbecause they were not
easi ¥ exp hinab .
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Mortallty Pateerns in OB Growtn Up knd
H ardw ood Forests (See summary, p. 178.)

Many acres of up knd hardwood forests hawe been
setaside as naturalareas, parks, or wiBernesses, but
Ittl is known aboutte mortalty paterns tatmigh t
occur in these areas. An opportunity o study mortall
ity in an undisturbed ol growth forestexistd in Didc
Cowe on the domain oftie University ofthe South in
Tennessee. To detrmine the extntand paterns of
morta lty, suneys and cruises were made on INng
trees, and age, spedies, cause ofdeath, tree size, and
approxim att dat ofdeath were detrmined for dead
trees on a 100-acre study area.

During an 8-year period, 26 percentofthe hick ories
(Carya spp.) and 18 percentofthe whit oak (Quercus
alba) and nortiern red oak (Q.rubra) more than 17
indies in d.b.h. died in the coe. The dead trees ranged
in age from 90 to 375 years. Northern red oak awer-
aged 135 years, and whit oak, chestnut oak (Q.
prinus), and h ick ories averaged about210 years. The
cause of the acx Bratd mortallty obsened in the
study area was apparentd a combination of senes-
ance, drough t, insect attad, and b bwvdown.

Species com position is dianging as a resukofthe
morta ly. Sugar m ap B (Acer saccharum) and yellow-
pop kr (Liriodendron tu Bpifera) are increasing in the
owverstory, and oaks, especia® northern red oak, are
decreasing. H ic ories are decreasing in number but
willstilbe representd in the owerstory. Itis intr-
esting thatthe two species thatare increasing in im-
portance are ecobgical® \ery difRrent Sugar mapll
is sbw growing and shade tlrant, and ye lbw -pop-
hr is fastgrowing and shade intolrant Perhaps the
two species regenerattd under different conditions,
alhough they are growing in the same area (McGee
19 84).
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Species-Sitt Re htions in Forest Phntations
(See summary, p. 178.)

Which are the bestspedcies for forestp hntations in
cntralTennessee and nortiern ARbama?What yie Bs
and what bsses can be expected in hrge p hntations
in the different physiographic regions and soi lasso-
cations? How do ol-fie B phntations difer from
underphntd stands with respect to these topics? A
study was begun in 1960 to provde partiaBanswers
to these questions. The demand for merch antab I for-
est products had been increasing rapid¥, and Hhrge
areas of margina Ifarm hnds and dep Bted forests were
being plhntd, mosth witt bbb bW (Pinustaeda) or
sh ortlaf(P. echinata) pine (Burton 19 60).

Five species- bbb b, shortkaf, Virginia (P.
virginiana), and eastrn whit pines (P.strobus) and
ye Bbw-pop bkr (Liriodendron t Npifera-were phntd
in sexen wide ¥ separatd bcallties having a wide
range of sit conditions. In each area, tie study sit
was bcatd on the soillseries and Bnd type most ke ¥
o be used for industrialpu bw ood p Rntations, some
on ol fie Bs and some on Bbw-qua ly naturallstands.
The study was intended t continue for 30 years. The
study design was a randomized bbck, with three
b bcks of five pbts, ead with a diferentspedes. Ead
pbtwas 104.3 ft on a side and contained 221 seed-
Ings spaced 6 ftapartin rows 8 ftapart Data were
colicted from 35 trees in the center ofthe p bt (Bur-
ton 1960).
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Measurement 10 years afer phnting showed th at

bo bW pine a\eraged 26.2 ftin heigh tand 4.4 inces
in diamet®r and th at\Mrginia and sh ortlafpines awv
eraged 22.2 and 19.0 ftin heigh tand 3.9 and 3.4 inches
in diametr, respective §. Eastrn whit pine grew
shw ¥ at firstbutimprowed afer the first5 years.
Ye Wbw-pop br grew poor¥ where soilmoisture was Bbw
and depth of roots was restricted. Surviva lof a Bspe-
cies was 67 percentor higher exceptfor one p hnta-
tion of Mrginia pine, which was damaged by wols
(Microtus spp.) (Loftus 19 74).

The byear resulls of the study suggestthat bo bl
and Mrginia pines are the bestspecies t phnton
narrow ridgetops with drough ty soill on degraded sits,
or on shalbw soi B. Mrginia pine can be substitutd
for bb DI pine on the drier ridges oftie Cumber hnd
Phtau. Shorthaf pine grovs more sbhv ¥ than the

species mentioned abowe but performs reasonab b we W

when competition is controlld. Eastrn whit pine
increases in grow tt after an initia lestab Bshmentpe-
riod and is a satisfactory species for tie Cumberknd
PRtau and H igh Bnd Rim. Ye lbw -pop hr can be ex-
pecttd © grow we lon ¥ when sits are carefu ¥ se-
Bced and competition is controld. These resuls
indicat that bo b, Virginia, sh ortlaf, and eastrn
whit pines and ye lbw-pophr can be grown sucess-
fulll on sits hawving soill Imitations on the
Cumberbhnd PRtau and H igh knd Rim, barring un-
usua Bweather conditions and serious injry by pests
or diseases (Loftus 19 74).
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Volime, Yie B, and Soi ISitt Re htions ofYoung
Lobb ¥ and Shortlaf Pine Phntations in the
Tennessee Rier Drainage (See sum m ary,

p-179 )

Ever sine tie Tennessee Vally Authority came into
exisence, hundreds of th ousands of acres hawe been
reforestd in the Tennessee Vally. Mud oftie hnd
pBntd was eroded farm knd. Lob bW (Pinus taeda)
and sh ortlaf(P.echinata) pines were the mostexen-
sive ¥ phntd species, and expansion of the pubing
process in Tennessee provided a market for the pine
p Bntations. There was a greatneed for inform ation
on the volime and yie Bl ofyoung p hntations of these
species and for a meth od ofpredicting th e potntialof
idl Eknds for forestproduction. Data on com parati\e
grow tn for assessing the need for ch anging from spe-
cies comprising the existing forest cover on crtin
soibl to beter adaptd species was aBo Rding
(Smaly and Burton 19 64).

A study was begun in 1964 to de\e bp yie B estim a-
tions for bb b and sh ortBafpine p hntations up ©
25 years ofage based on stand parameters and/or soi
properties, incliding soi Itaxonom ic units; © dew bp
sit index estim ators, base age 25, for these species
based on the same parametrs;and t dew bp tree
volime estimators for young bo bl and sh ortlaf pine
trees in p hntations. The study area inclided p hnta-
tions in Tennessee, ARbama, and Georgia, on the
Cumberbnd Phtau, H igh khnd Rim, and Ridge and
VaBlly (Smally and Bower 19 71).

Data were collcted during this comprehensive study
of p hntations in the region. Lob b pine p kntations
9 t 30 years ofage were samplld on 302 & mporary
pbts, which were 0.05 acre in size. The awrage
heigh t of dominant and codominant trees ranged
from 22 to 72 ft, and sit index (base age 25 from
seed) ranged from 31 to 8. OF the 305 t 3,460
trees ttatwere phntd per acre, 202 to 2,240 per acre
survived.

Detai ld schedu s of the number of trees per acre,
basa Barea, mean tree height and cubic-foot yie Bs in
eigh tvolime catgories by Bind diametr chsses are
presentd for aMcombinations of four sit indices,
sexen ages from seed, and nine p Rnting densities in
Sma @y and Bailly (1974a).

Sh ortlaf pine p hntations 10 34 years oll were
samplld on 116 tmporary pbts, which were mosth
0.05 acre in size. The awerage heigh tofdom inantand
codom inanttrees ranged from 20 t 66 ft, and sit in-
dex (base age 25 from seed) ranged from 26 t0 58. OF
the 400 t0 4,500 trees thatwere p hnted per acre, 320
10 3,400 per acre suni\ed.

Detai ld schedu s ofthe number of trees per acre,
basa larea, mean tree height and cubicfoot yie Bs in
eigh tvolime catgories by Bind diametr chsses are
presentd for all combinations of four sit indics,
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sexen ages from seed, and six p knting densities in
Sma My and Bailly (1974b).

Resu s of this study haw been wide ¥ pub lshed
and used by a number of peopl;howe\er, the soill
phase ofthe study was ne\er begun.
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Efectt of Intnsity of Re Base on Survivalland
Growth of Underp hnttd Ye Bbw-pop hr
(See summary, p. 179.)

Ye Bbw-popbhr (Liriodendron tulipifera) has ofen
been phntd on cutowr arecas of the southern
Applachians, butte phntations often did poor¥ be-
cause of competition. Comp it re Base solles this
prob Im butis expensive. A study was installd ©
dettrmine if partialcontrolmeasures for com peting
vegetation wou B resu Kkin adequat grow i ofyellow-
pop kr.

Ye lbw -pop hr seed Ings from tw o seed sources were
pBntd on better-th an-average soillon the
Cumberhnd PRtau near Sewanee, TN. There were
three intnsities of treatment conp € re Base, par-
tiallre Base (alstms greatr ttan 2 inches in d.b.h.
inpcted), and minimum re Base (alstms greatr than
6 inches in d.b.h. inpcted).

After 15 years, saplngs phntd where alcompet
ing hardwoods had been inpcted with 2,4-D amine
aweraged 43 ftin heigh tand 4.2 inaves in d.b.h. Sap-
Ings phntd where trees hrger than 2 indies in d.b.h.
had been inpcted aweraged 35 ftin heightand 3.7
inchesind.b.h., and those phntd where stems hrger
than 6 incies in d.b.h. had been inpcted averaged on ¥
18 ftin heigh tand 1.4 inches in d.b.h.

This study demonstrats ttat tie more effort put
into controlof con petition, the greatr thie response
ofye Bbw -pophr. The resu s suggestth atye lbw -pop-
hr is a vab l alkkernative t© pines on H artse I8 fine
sandy bam (TypicH apldubk)soilwhidh coers mill
Bons of acres on the Cumberbhnd PRtau. H ove\er,
beter-th an-a\erage rainfa Moccurred during te du-
ration ofthe study, and resu ls may haw been difer-
entwith inadequat rainfall
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Thirty-Year Yie Bs, Heigh t Grow th, and Soil-
Sit Re htions of Ye Bbw -Pop hr, Sh orthaf Pine,
and Whit Pine PHhntations on the Norris
Watrshed (See summary, p. 180.)

In the Bt 1930°s, LS. Mind Br estab Eshed eigh t
p kntations on abandoned fie Bs near Norris Lake, TN,
one ofthe mostextnsinve phnting experiment up
thattime. The study inclided 117 bbcks and 700 p bts,
a totalof 167 acres. Mostofthe p hntations were es-
tab Ish ed on abandoned fie Bs in various stages ofsoi ll
exh austion and erosion and inclided pure and mixed
stands of 11 hardwoods and 3 conifers. A fw p hntings
were estab Bshed in understocked naturall shortlaf
pine (Pinus ediinata) and sassafras (Sassafras
albidum) stands. The initialemph asis was on p knta-
tion suocss as re hted to aspect and \egetatinve coer
and to depth, type, and consisttncy of soik
(H ohanshe K19 85).

In 1948-49, four experiment were measured by
personne Bof the USDAForest Sernvice 3 Southern For-
estExperimentStation and the Tennessee \Vvally Au-
thority, buttie resulls were notpub Ished. By then,
the other experiment had fai Bd for various reasons.
A 20-year innentory was made in 1957-58 by tie same
group, and the resulls were published by Burton
(1964). In 1968, measurement were made in two of
the four experiment on suceessfu Eportions of 17 ye i
bw -pop kr (Liriodendron t Epifra), 27 sh orthaf pine,
and 22 eastrn whit pine (P.strobus) p bts. The ob-
Jctives of this study were o determine the potntal

yie Bs of 30-year-ol ye Bbw-pop hr, sh orthaf pine, and
eastrn whit pine phntations, to calbu htt the height
on age cunes for these species, and to corre bt the
physicaland chemica lproperties ofsoi B and sit fac
tors with sexerallmeasures of sit productivity for each
species (Smally 1968). H owe\er, tie data were not
ana bzed or reported.

The Departmentof Forestry, Wil e, and Fisher-
ies of the University of Tennessee has acceptd respon-
sibi My for future activity on Mind Br3 pbt. Reaent
datahaw been twrned over o the University of Tennes-
see, whid is responsib | for maintnanc oftie p bt.

Major Pub BIcations or Progress Report
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Hohanshe k C.L. 1985. Sit index cunwes and yie H
predictors for th ree species in te Micnity of Norris
Lake. Knoxvi B, TN: Uninersity of Tennessee. 79 p.
M.S. thesis.
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haian VVally. Soill Sciene Societies of America
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tions. Journa Bof Forestry. 41: 829 -833.
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the Centrall Piedmont, and Southern Appahd ian
regions. U.S. Department of Agricu Blure Farmer3
Bultin. [Pha of publcation unknown} [Pub Bsher
unknown] 3 p.

Smaly, GW.;Bed, D.E. 19 71. Cubic-ft volime tab s
and pointsamplng factors for whit pine p hnta-
tions in tie southern Applachians. Res. Not SO-
118. New Orbkans, LA: U.S. Department of
Agricu bure, Forest Sernvice, Southern Forest Experi-
mentStation. 2 p.

Smaly, Glendon W . 1968. Thirty year yie Bs, heigh t
growth, and soillsit re htions of ye lbw-pophr,
shortlaf pine, and whit pine phntations on the
Norris Watrshed. Sewanee, TN: U.S. Department
of Agricu Bure, ForestSenic, Southern ForestEx-
periment Station. Study phn. 28 p. On fil with:
U.S. Department of Agricu bure, Forest Senvic,
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Southern Forest Experiment Station, 701 Loyoh
Avenue, New OrBans, LA 70113.

Smalky, Glendon W. 1986. Stand dynamics of
unthinned and thinned shortlhaf pine p hkntations.
In: Proceedings of a sym posium on the shorthaf pine
ecosystem ;19 86 March 31-April 2; Littl Rod , AR.
Monticc b, AR: Arkansas Cooperative Extension
Sernice: 114-134.

Effe ct of Spacing on Growth and Yie B of
PEhntd \Mrginia Pine (See summ ary, p.180.)

Al ough spacing of pines in p hntations has been
wide ¥ researcned, Bl information on spacing is
avai bhb I for Mrginia pine (Pinusvirginiana). Because
this species is conmercialll important on the
Cumberbnd Phtau, astudy was estab Ished in 1961
near Sewanee, TN, to stte efects of spacing on
the growtt ofuntinned Mrginia pine. Anotier obhpc
tive of the study was to determine if se Fpruning,
whid is poor in Mrginia pine, cou B be improwed at
high densities (Russe W19 62).

Seed EIngs were p hnted atspacings of4 by 4, 6 by 6,
and 8 by 8 fton 0.25-acre pbts in a random ized b b
design with four rep Bcations. The measurementp bt
was approximat ¥ 0.1 acre in size. Atage 20, sur-
viva llw as 38, 58, and 75 percent d.b.h. averaged 5.1,
5.8, and 6.4 inces ;and basa larea averaged 141,123,
and 114 ft2, respective §, for the tree spacings. De-
spit greatr mortallty, there were many more sur-
\iving pines in the 4- by 4-ftspacingtian in the wider
spacings. Se Epruning was notim prowed in the 4-by
4-ftspacing. There were more trees 4.6 inches in d.b.h.
and Hrger in the 4- by 4-ftpbt than in the other
pbts, buttiere were more trees 5.6 incies in d.b.h.
and hrger in the wider spaced p bts. Atage 20, there
were no significantdiferences in stand vollme among
spacings.

Ak ough te finaldecision on spacing of Mrginia
pine cannotbhe made from tis study abne, the 20-
year data show in detailthe re htive gains and bsses
associatd with difErentspacings. These data provide
inform ation for phnning estab Ishment of Mrginia
pine p kntations on simikr sits. The study was in-
tnded to continue for 30 years, but the p hntations
were extnsine ¥ damaged by an i storm in Febru-
ary 1985, so the study was chsed.

Major Pub BIcations or Progress Report

Russe l T.E. 1979. Phntation spacing afects ear¥y
grow tt of p kntd Mrginia pine. Res. Not S0-248.
New OrBlans, LA: U.S. Departmentof Agricu Rure,

100

Forest Senvice, Southern Forest Experiment Station.
5P-

Russe Ml Thomas E. 19 62. EfR ct of spacing on grow th
and yie ll of phntd Mrginia pine. Sewanee, TN:
U.S. Department of Agricu bure, Forest Senvic,
Southern Forest Experiment Station. Study p kn
and estab Ishmentreport 10 p. On fil with: U.S.
Department of Agricu bure, Forest Senice, Sout -
ern ForestExperimentStation, 701 Loyohk A\enue,
New OrBans, LA 70113.

Smaly, Glendon W. 1985. Grow i of 20-year-o B \Mr-
ginia pine phntd att ree spacings in Tennessee.
Southern Journa Bof App led Forestry. 9(1): 32-37.

Ye Bbw -Pop br Geographic Seed Source Study
(See summary, p. 181.)

Ye Bbw-pop kr (Liriodendron tulipifera) is one of the
South 3 mostwide ¥ p hntd hardw oods. Researa in
genetic improvement of the species was needed be-
cause the association of ggnetic variation with geo
graphic source is important to both breeding and
a Rurale florts.

A geograph ic seed source study of ye lbw-pop hr was
undertaken in the mid-Cumber hnd Phtau and east
ern High Bnd Rim regions of Tennessee in 1961. The
obpctinve of the study was  evallat the extntof
geograph ic variation among four southern seed
sources: Sewanee, TN;Oxford, MS;Birmingham, AL;
and Gbstr, MS. The Sewanee insta lhtions were just
one partoftie study. At Sewanee, a randomized b bck
design was used with four rep Bcations ateadh oftwo
sites. One area was a good mixed-h ardw ood cowe sit,
and the other was an oak-hicory sit on the top of
the Cumberbhnd PRtau. Seed Ings from the four
sources were phntd atthe wosits, and other hard-
woods were controlld (Russe Mand others 19 70).

After 20 years, no significantdiferences were de-
tcted among the seed sources atthe hardwood cow
sit for any diaractristic, but significant \ariation
among b bcks of individua Bseed sources existd for
many c aracteristics. Atthe oak-hickory sit, height
diamet®r, basalarea, and yie B of p hntations from the
two Phtau seed sources (Sewanee and Oxford) were
significantlh greatr than those from the Coasta IPRin
sources (Birmingh am and Gloster) atages 15 and 20.
The diametr and heigh t of ye Bbw-pop hrs at tie hard-
wood cowe sit were greatr than those at tie oak-
hickory sit (Smaly 1982).

It was conclided thatseeds for phnting ye Bbw -pop-
hr in tte mid-Cumberhnd PRtau region can be ob-
tained from sexerallsoutiern bcations, and grow th
on HEss than optimallsits is more dependenton seed
source. On sits suc as te oak-hickory sit, seeds
from the PRtau region are probab ¥ best, and seeds



from the CoastaBIPhin shou B be awided. On beter
hardwood cow sits, trees from a Bfour sources grew
we M The study confirmed thatte coollhardwood cow
sitt was exce EIntfor ye Bbw-pophr and thatte up-
hnd on top of e Phttau was awrage (Smally 19 82).

Major Pub BIcations or Progress Report
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STUDY SUMMARIES



ENVIRONMENTAL IMPACTS OF AND
ECOSYSTEM RESPONSES TO VEGETATION
MANAGEMENT IN SOUTH ERN FORESTRY

Study Tith: Competition Impacts on Lob bW
Pine: a RegionallAssessmentofthe

Com petition Omission Monitoring Progct
(COMProject) (See description, p. 4.)

Principall Innestigator(s) Or Contact And
Address(es):

James H . Milr or Progpct Leader, RW U-4105
Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory
DeVall Drive

Auburn University, AL.36849 -5426

Ph one: (205) 826-8700

Keyw ords: Forest growth, forest management,
growth com petition, bo bW pine, Pinus taeda, silvi-
cau Bure, sit preparation, stand estab Ishment

Study Locations: Fourten bcations in Louisiana,
Ark ansas, Mississippi, Tennessee, ARbam a, Georgia,
and Mrginia.

Obpgctines: (1) Todetrmine the growth response
of bo b pine estab Ished under four com petition situ-
ations on majr soillseries across te region; (2) to com-
pare te re htinve importance of herbacous \ersus
woody com petition as they afRctthe ear¥ and long-
trm growth of bo bW pine on a wide range ofsits;
(3) o identify the majr herbacous and woody com -
petitors and document ear¥ sucxssion; and (4) o
study the eflects of the intraction between com pet-
tion and pine grow tt on insect predation and disease
infection.

Design: The four com petition conditions under study
represent the comer extremes of a pine-grow th re-
sponse surface where the independentvariab Bs are
woody com petition and herbacous competition. Treat
ments during the first4 years were controllof: (1) all
com pe tition (tota Blcontro®; (2) w oody com pe tition ;(3)
herbaccous com petition;and (4) no controll Factoriall
random ized com p Bte-b bck design using 4 b bcks of4
pbt cad estab Ished at12 ofthe 14 bcations. Fiwe
b bcks estab Bshed atone bcation and conp € ¥ ran-
domized design atanotier. AMsits recentlh hanestd
and sit-prepared by rolr drum c opping; aBo, one
sitt windrowed and anotier BIft o regenerat natu-
ral}. Treatmentp bt 0.25 acre in size, and measure-
mentpbt 0.09 acre in size. Pines doubl-p hntd ata
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9- by 9-ft spacing and thinned to one per spotafer 1
year (538 per acre).

Year Installd: 1984.
Year Comp Btd: Continuing.

Ages or Intrnval Data Colictd: Annual} on
pines and com petition.

Data Machine Readab B? Yes, data sets of Statis-
ticalAna bsis Systms.

Variab Bs: Pine: stocking, cover, diame®rs (ground
Ine diame®r, D6, and d.b.h.), oalheigh t, heigh t o
crown, crovn diametr, and incidence of tip mot
(Rhyodonia spp.), fusiform rust (Cronartium quer-
cuum fsp. fusiforme), pitth canker fungus (Fusarium
heritium T pini), and i damage. Com petition: cower
(grasses and sedges, forbs, \Mines, semiwoody, and
woody), principallherbacous species, and rootstock
counts by arboresent and nonarboresent species.
Nutrition: soi Bsam p Ing and m acronutrient ana ¥ses
by depth atestab Bshment; pine follar ana ¥sis of ma-
cronutrients atages 2 and 6.

Year(s) OF Estab Ishment Record And Progress
Reports: 1987.

Study Tith: The Impactof MechanicalSit
Preparation on the Continued Forest
Productivity of Piedmont Soi B (See
description, p. 4.)

Principall Innestigator(s) Or Contact And
Address(es):

James H. Milr or Progpct Leader, RW U-4105
Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory
DeVa lDri\e

Auburn University, AL.36849-5426

Ph one: (205) 826-8700

Keyw ords: Forest growth, forest management,
grovth competition, bb b pine, nutrition, Pinus
taeda, silicu kure, sit preparation, soi B, stand es-
b Ishment

Study Locations: Georgia and A kbam a Piedmont



Obgctines: Tomonitor changes in the nutritiona ll
and physicalproperties ofsoi B folbwing mecianical
sit preparation tataan inflienc the estab Ishment
and gronth of bo bI¥ pine.

Design:

Study BEfRcts of rootraking on I B of awail
ab I nutrients and organic constituents of soi B h awe
been under inwestigation atsix bcations on the Geor-
gia and A hbam a Piedm ontfive operationa ¥ treatd
sitts and one ched. Ateadh Bbcation, soillsamplls
tken before treatment (Ju ¥ and August), immedi-
at ¥ after shearing and rootraking (Septmber), and
for 3 consecutive years, and tien in e fifth year. Sam-
pIng abng permanent100-ft sampl Enes. Afer treat
ment sampl Enes reestab Eshed between windrows
and within a windrow on the ridge, upper s bpe, and
bwer sbpe positions. At10-ft inerval abng Hnes,
sampls taken from deptis of0 01,1 02,2 104,4 O
6,6 12,12 0 18, and 18 to 24 indies and composited
by depth.

Study 2-Six Iwe B of sit preparation appled ©
rep lcatd 2-acre pbt atH it it Demonstration and
Research Forest Treatment were as folbws:

1. Check (no sit preparationi pbt harwstd

onb.

2. Hand-cBar-all trees greatr than 1 inch in
d.b.h. were £ Hd.

3. Shear and diop (singl pass of a singl drum
ch opper).

4. Shear, chop, and app ¥ herbicide (hexazinone
pe BK).

5. Shear, arop, burn, and disk .

6. Shear, dop, burn, disk, rtilze, and app ¥ her-
bicide-after meci anicallsit preparation, 100 b/
acre ofsolib I nitrogen added and su Fom eturon
app led for herbaccous weed controll

SoiB sampld atregu kr intnall abng diagonal
transects bhefore treatment (afer harwest) and atin-
tnal for 7 years. Cornposittd bull samplls from
deptts O to 6 and 6 © 24 inches ana bzed for avai kb I
nutrients, €xture, pH, organic mater, and nitrogen.
Six core samplls (O to 3inches in depth) per pbtused
tdettrmine changes in physicalpropertes.

Year Installd: 19 81.
Year Comp Btd: Continuing.

Ages or Inernvall Data Colicted: Study 1: 1981-
84 and 1986;study 2: 1982-83, 1985, and 19 88.

Data Machine Readab B? Yes, data sets of Statis-
ticalAna bsis Systms.

Variab Bs: Soil in both studies: avai kb B ph osph o
rus, potassium , cabium , and m agnesium ; €xture ;pH;
organicm atter;and organic nitrogen ;in study 1: bull
density, avai hb B moisture-h olling capacity, and
m acropore space.

Year(s) OF Estab Ishment Record And Progress
Reports: Study 1: 1982 and 1984 ;Study 2: 19 84.

Study Tith: Understory Succession and
Owerstory Grow tt in Longleaf Pine SmalPol
Stands Folbw ing Fire, Mech anicall and
ChemicalTreatment (See description, p. 5.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam D. Boyer or Progct Leader, RW U-4105
Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory
DeVall Driwe

Auburn University, AL.36849-5426

Ph one: (205) 826-8700

Keywords: Fire, forestgrow th , forestm anagement,
longleaf pine, Pinus palustris, p hntsucession, silvi-
a lurallteatments, sit preparation.

Study Location: Escambia Experimentall Forest
AL

Obpgctines: To detrmine the eflects of fire, me-
dranical and diemicall teatment for understory
hardwood controllon understory sucession and over-
story grow th .

Design: Twe e treatments, random ¥ assigned
among twe Le 0.4-acre pbts in each of three b bcks;
inclided biennia Bburns in wintr, spring, and sum -
mer and an unburned ced , ead combined with t ree
supp Imental treatment, name ¥: (1) initialherbicide
treatment of a @h ardwood stms; (2) periodic hand-
claring of alwoody egetation owver 4.5 ft ta &k and
(3) untreattd check. Treatment estab Eshed in 14-
year-oB longleaf pine stands tinned t 500 stms per
acre.

Year Installd: 1973.

Year Comp Btd: Continuing.
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Ages or Intrval Data Colctd: Pine: Ages 14,
21, 24, 27, and 30;hardwood: 19 80, 19 83, 19 86, and
1989 ; understory biomass (woody phnts, grasses,
forbs, Bgumes, and organic Bter) by speces group:
1973, 1980, 1982;sttm counts of trees, shrubs, and
\vines by species and size chss: 19 80, 19 83, 19 86, and
1989.

Data Machine ReadabB#? Yes, alltrees per netphbt
greatr ttan 1.5 inches in d.b.h.

Variab Bs:  Pine: d.b.h. (0.1 inch), heigh t(fet), and
crovn chss; growth-d.b.h ., height basalarea, and
wvwlime (total merchantab 1); sunivall H ardw ood:
d.b.h. (0.1 inan )by species, trees greater than 0.5 inch
in d.b.h.;growth-d.b.h ., volime, basa Barea, and num -
ber of stms per acre. Biom ass: by species group, num-
ber of pounds per acre ovendried. Fire: wind (speed,
direction), cbuds, tmperature, humidity, type of fire,
fhme Ength, fire width, rat of spread, and crown
scorch (each netpbtofpine).

Year(s) Of Estab IshmentRecord and Progress
Reports: 1985, 1988, and 199 0.

Study Tith: Longleaf Pine Regeneration
Tria Bk (See description, p. 5.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam D. Boyer or Progct Leader, RW U-4105
Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory
DeVall Drive

Auburn Uninersity, AL.36849 -5426

Ph one: (205) 826-8700

Keyw ords: Forest management longleaf pine, pine
regeneration, Pinus palustris, she lerwood systm,
stand estab Ishment sunival

Study Locations: Akbama, Mississippi, Louisiana,
Fbrida, Georgia, South Carobha, and North Carolha.

Ob pgctixes: Operationall st of the twocut and
tree-cut she Brwood systms of naturallregeneration
oflongleaf pine.

Design: None; regionwide st and dem onstrations.
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Years Installd: 1966-70.

Year Comp Btd: Continuing; observations com -
pltd on 10 of 20 cooperator £st.

Ages or Inernvall Data Colctd: Annualy, all
tsts continuing, exeptwhere presence of tie red-
cock aded woodpedcker (Dendrocopus borealis) has pre-
ventd compltion of the regeneration triak.

Data Machine Readab B? Yes.

Variab Bs: Annuall springtime counts of fbwers,
cone Its, and cones on marked sampl trees; 4-mihaore,
1-mikcre, and 0.25-milacre stock ing oflongleaf pine
regeneration ;heigh tof ta Mstseed Ing per stocked 4-
mikcre and 1-mihkcre pbts; seed Ing counts on se-
Ictd pbt.

Year(s) OF Estab Ishment Record And Progress
Reports: Annua ¥ 1967-89.

Study Tith: Escambia “Farm Forty”
(See description, p. 6.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam D. Boyer, RobertM. Farrar, or Progct
Leader, RW U-4105

Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory

DeVall Drive

Auburn Uninersity, AL.36849-5426

Ph one: (205) 826-8700

Keyw ords: Forest management, harwsting re-
turns, longleaf pine, management costs, Pinus
palustris, product yie Bs, si Licu bure, stand grow th .

Study Location: Escambia Experimentall Forest
AL

Obgctines: Management demonstration on small
farm woodlot o produc high-qua Ity bgs and polls
using bw-costnaturallregeneration met od.

Design: None.

Year Installd: 1947.



Year Comp bted:
continuing.

1963 (study chbsed);obsenations

Ages or Inernval Data Colictd: Complt in-
wventory ofallstms greatr than 3.5 incies in d.b.h.
on entire 40 acres, beginning in wintr of 1947-48;
annua Bharest associatd with farm forestry fie B
days for first 15 years; product yie Bs and manage-
mentoost and returns th rough 19 years;annua Blaf
It on managementresu s trough 19 years.

Data Machine Readab B? No.

Variab Bs: Stand growth, product yie Bs, manage-
mentosts, and returns.

Year(s) OF Estab Ishment Record And Progress
Reports: Annua ¥ 1949-52, 1954, 1960, and 19 63.

Study Tith: Timing of Scrub Oak Controll
(See description, p. 6.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam D. Boyer or Progct Leader, RW U-4105
Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory
DeVall Drive

Auburn Uninersity, AL.36849-5426

Phone: (205) 826-8700

Keyw ords: Competition control forest manage-
ment, longleaf pine, pine re Base, Pinus pa bstris, sil-
viau Bure, stand estab Ishment

Study Locations: Escambia Experimentall Forest
and Conecuh Nationa BForest, AL

Obpctines: Todetrmine ifseed Ing age attime of
re Base from owertopping h ardw oods is an im portant
factor in dewe bpm entoflongleaf pine regeneration.

Design: Six b bcks ofsix p bt ead, two on awerage
sites and two on poor sits in Escam bia Experimental
Forestand two on average sits in Conecuh National
Forest Six treatments: re Base from hardwood com -
petition at seed Ing ages 1, 2, 3, 4, and 8, plis

unre Based ceck. Six additionalp bt added to the
four Escambia bbds in 1950 o tsteflects of h ard-
wood removalll year before seed Ing estab Ishment
attime of seed Ing estab Ishment, and atseed Ing ages
land 2;plis woceck pbts, one with hardwoods and
one in a naturallopening with outh ardw oods.

Year Installd: 1949.

Year Comp Btd: 1966 (fina Breport); obsernvations
continued periodical® t rough age 31.

Ages or Intrnvall Data Colctd: 1947 seed crop
seed Ings: ages 1-4, 6, 8, 10, 24, and 31; 1951 seed
crop seed Engs: ages 1, 2, 4, and 6.

Data Machine Readab B? No.

Variab Bs: Pine diamet®r (root collkr for seed Ings)
and height, brown spot (Sdrrhia acicola) infction,
quadrat stoc ing, num ber and diam et r chss ofh ard-
woods, and percentage ofherbacous ground cower.

Year(s) OF Estab Ishment Record And Progress
Reports: 1950, 1954, and 19 66.

Study Tith: AerialApplcation of Three New
Si Llicides 0 Longleaf Regeneration Areas
(See description, p. 7.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam D. Boyer or Progct Leader, RW U-4105
Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory
DeVall Drie

Auburn Uninersity, AL.36849-5426

Ph one: (205) 826-8700

Keyw ords: Forestmanagement hardwood controll
herbicides, longleaf pine, pine regeneration, Pinus
pa bistris, si Licu Rure, stand estab Ishment

Study Location: Escambia Experimentall Forest,
AL

Obpgctines: Todetrmine iftvo new formu ktions
of 2,4,5-T are as eflective as an oler form u htion for
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controling hardwoods whill causing Bss damage t
longleaf pine seed EIngs.

Design: Butoxy etianolestr, emu Bifiab I acid, and
emu Bifiab B amine plis untreattd died random ¥
assigned among four b-acre pbts in eadh of four 40-
acre compartments.

Year Installd: 1959.

Year Comp bted: 1961 (fina lreport).

Ages or Inervall Data Coliced: 1month and 1

year after treatment
Data Machine Readab §? No.

Variab §s: Mortalty and damage to: 600 longleaf
pine seed Ings from 1958 seed crop (firstgrow ing sea-
son), 600 o Mer longleaf pine seed Engs, 750 scrub oak s
Iss ttan 2 inches in d.b.h ., and 750 scrub oaks 2 t 8
indies in d.b.h.

Year(s) Of Estab Ishment Record And Progress
Reports: 1960 and 1961.

Study Tith: Longleaf Pine Seed Production
(See description, p. 8.)

Principall Innestigator(s) Or Contact And
Address(es):

Wilam D. Boyer or Progpct Leader, RW U-4105
Southern Forest Experiment Station

George W. Andrews Forestry Sciences Laboratory
DeVall Driwe

Auburn Uninersity, AL_36849 -5426

Phone: (205) 826-8700

Keyw ords: Cone production, fbwering dat, forest
management, longleaf pine, pine fhbwering, Pinus
pa listris, poMn production, seed production, silvi-
cau Bure.

Study Location: Escambia Experimental Forest
AL

Obgctines: (1) Toexpbre factors affcting cone pro-
duction by longleaf pine and the bng-trm \ariabi My
in, and re Rtionsh ip between, poln and cone produc-
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tion;and (2) toexamine the weather factors afecting
date ofpeak pine fbwering and meth ods of predicting
fbwering dat.

Design: Two b bcs, eadh with five 2.5acre p bts.
In 1957, pbts cut 1o assigned densities of 9, 18, 27,
36, and 45 ft%acre ofbasa Barea of dom inantlongleaf
pines greatr than 8.5 inches in d.b.h. AMtrees in cn-
trall0.9-acre netpbts measured in 1964: heigh t, di-
ametr, and stm Ength tobase of e cronn. PolIn
shed monitored by polin traps maintained in stan-
dard weather instrumentshe Er.

Year Instald: 19 64.
Year Comp Btd: Continuing.
Ages or Intrval Data Colctd: Annual¥.

Data Machine Readab B? Yes.

Variab Bs:  Annua Bcone production by each pine in
eadh netpbt dats and amounts (number of grains
per square centimetr) of poln shed annua .

Year(s) OF Estab Ishment Record And Progress
Reports: 1968-69.

GENETICS OF SOUTH ERN PINES

Study Tith: A Seed Source Study and
Progeny Test of Se Bct East Coast Lob bIW¥
Pines (Study S0-1401-13.31; see description,
p.-8.)

Principall Innestigator(s) Or Contact And
Address(es):

Rona Bl C. Sdhmidtling or Progct Leader, RW U-4108
Southern Forest Experiment Station

Forestry Scences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-39 72

Keywords: Lob bW pine, Pinus taeda, progeny €st,
provenanc €st seed source.

Study Locations: Two sites in Arkansas and one

in north M ississippi.



Obgctines: Tostudy the geographic and tree-to-tree
genetic efcts of open-polhatd seed orchard fami kes.

Design: Randomized bbck, 5 repBcations, 64 tree
plots.

Year Installd: 19 73.

Year Comp Btd: Continuing.

Ages or Intrvall Data Colicttd: Ewry 5 years.

Data Machine Readab #? No.

\Variab Bs: Height d.b.h., and fusiform rust(Cron-
artium querauum ).

Year(s) OFf Estab Ishment Record And Progress
Reports: 1973, 1980, and 1987.

Study Tith: Thirty-Six Seed Sources of
Lob bW Pine Testd in Southern Ark ansas
(Study SO-1401-13.29; see description, p. 9.)

Principall In\estigator(s) Or Contact And
Address(es):

Bi MPaope
Potlatch Com pany
Box 390
Warren, AR 71671

CheryITaBbert(Busby)
Weyerh aeuser Com pany
Tacoma, WA 96413

R.C. Saim idting or Progct Leader, RW U-4108
Southern Forest Experiment Station

Forestry Scences Laboratory

P.O.Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Genetics, bb bW pine, Pinus taeda,
provenanc tst seed source.

Study Location: Southern Arkansas.

Ob gctines: Tostudy geograph ic variation in bo bl
pine.

Design: Thirty-six seed sources, 8 b bcks (36 p bts
per b Ibck), 49 trees per square p bt

Year Installd: 1957.

Year CompBtd: Continuing.

Ages or Intrval Data Colctd: Afer 3,5, 10,
and 25 years; sampls measured at age 16; year¥y
measurements for 576 trees.

Data Machine Readab B? Yes.

Variab Bs: Height d.b.h., fusiform rust(Cronartium
queraium ), and unexp kined ht morta My.

Year(s) Of Estab Ishment Record And Progress
Report: 1957.

Study Tith: The Effects of Intnsine Cu Bure
and Wood Quallty on Grow tt and Yie B of
LongBaf, Shsh, and Lob bW Pines (Study SO-
1401-1.52; see description, p.9.)

Principall Innestigator(s) Or Contact And
Address(es):

Rona Bl C. Saim idtling or Progct Leader, RW U-4108
Southern Forest Experiment Station

Forestry Scdencs Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Genetics, growth and yieB, intnsie
cuBure, Bo bW pine, longleaf pine, Pinus elliottii,
P. palustris, P. taeda, si Llicu lure, s hsh pine, wood
qua y.

Study Location: H arrison County, MS.

Obpctines: To conpare the re htinve grovth rats
and yie Bs of th ree species of pine subpcted to intn-
sive au luraltreatment.

Design: Large split pbts, randomized complt
b bck , tota Bof 60 acres, four rep Ications.

Year Installd: 1959.

109



Year Comp Btd: Continuing.

Ages or Intrval Data Colictd: Annualy 1
through 5 years;ten afer 9, 12, and 26 years.

Data Machine Readab §? No.

Variab Bs: Height, d.b.h., specific gravity

Year(s) OF Estab Ishment Record And Progress
Reports: Not awai kb .

Study Tith: Yie B, Stabi Ity, and Fusiform
Rust Com parisons for Singh and Mulkifami ¥
BiEnds of Lob bW Pine (Study 50-1401-4.1; see
description, p. 10.)

Principall Innestigator(s) Or Contact And
Address(es):

Warren L. Nanc or Progct Leader, RW U-4108
Southern Forest Experiment Station

Forestry Sciences Laboratory

PO. Box 2008, GMF

Gu Eport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Cronartium quercuum, depbyment
stratgy, fusiform rust, genetics, bb bW pine, Pinus
taeda, seed b Ends, yie B.

Study Locations: H arrison Experimental Forest,
MS, and near Bogalisa, LA.

Obpctines: (1) Tode®rmine tie yie Bing abi Hy of
representative familles of bb bW pine in both pure
and mixed famil pbts; (2) o dene bp a working mode I
for predicting the yie s of mixed pbt based on a
know Bdge of the yie Bis ofeach fami ¥ in pure pbts;
(3) to conpare the performanc of row-p bt mixtures
with thatofsingl random mixtures (b Inds) for mix-
tres ofup six familles;(4) o dee bp, ifpossib B, a
working mode I to predict pure-pbt and mixed-p bt
yie Bs in hrge pbt based on fami ¥ performanc in
smalrov pbts;and (5) o compare the yie B stabi Iy
of pure \ersus mixed p bt.

Design: Four tstphntations, each with 4 b bcs,
30 tstpbts per b bc ;10 pure p bts, 18 binary mix-
tres (9 mixtures, 2 proportions), 1 b Ind, 1 row mix.
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Year Instalid: 19 84.

Year Comp bted:
dat, 2004.

Continuing, expected com p Btion

Ages or Intrval Data CoMictd: 1st-6th, 8th,
10th, and 12t growing seasons in the fie B.

Data Machine Readab #? No.

Variab Bs: Height, diametr, fusiform rust, and
crown dimensions.

Year(s) Of Estab Ishment Record And Progress
Reports: 19 84.

Study Tith: Yie B, Stabi Ity, and Fusiform
Rust Com parisons for Singhl and Mukifami ¥
B Ends of Shsh Pine (Study 50-1401-4.2; see
description, p. 10.)

Principall Innestigator(s) Or Contact And
Address(es):

Warren L. Nanc or Progct Leader, RW U-4108
Southern Forest Experiment Station

Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Eport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Cronartium quercuum f sp. fusiforme,
depbyment stratgy, fusiform rust genetics, Pinus
elliottii, seed b Ends, s hsh pine, yie B.

Study Location: H arrison Experimentall Forest,
MS.

Obpctines: (1) Todetrmine the yie Bing abi Ity of
representative familes ofs ksh pine in both pure and

mixed fami¥ pbts;(2) todexe bp aworking mode Hor
predicting tie yie Bs ofmixed p bt based on a know i
edge of tie yie Bs ofeach fami ¥ in pure pbts;(3) ©
compare the perfoomanc of row-p bt mixtures with

thatofsingl random mixtures (b Inds) for mixtures

ofup six fam i kes ;(4) o de\e bp, ifpossib B, aw ork -

ing mode Ito predict pure-p bt and mixed-p btyie Bs

in hrge pbts based on fami¥ perfoomanc in small
row pbts;and (5) o conpare te yie B stabi My of pure

versus mixed p bts.



Design: Ten pure main-tstfamil¥ pbts of the 10
main-tstfamiles, 1 pure cdheck pbt, 10 binary fam-
i} mixtures of main-test familles (5 mixtures, in 2
proportions), 10 ceck-fami ¥ mixtures (25:75 ratio),
2 conmon binary famil¥ mixtures in each of the 2 pro-
portions, 1 b Ind of alm ain-tstfamilles, and 1 row
mix ofa Mm ain-tstfamilks; €stl: 2- by 2-m spacing, 3
rep Ications ; €st2: 2- by Em spacing, 4 rep Ications.

Year Installd: 19 84.

Year Comp btd:
dat 2004.

Continuing, expected com p Btion

Ages or Intrval Data Colctd: 1st-6th, 8th,
10th, and 12t growing seasons in tie fie B.

Data Machine Readab B? Parth.

Variab Bs: Height diametr, fusiform
crown dimensions.

rust and

Year(s) Of Estab Ishment Record And Progress
Reports: 19 84.

Study Tith: Mixing Eastrn and Westrn
Seed Sources of Lob bW Pine in Ok Bhoma
PEntings (Study 50-1401-4.3; see description,
p. 10.)

Principall Innestigator(s) Or Contact And
Address(es):

Warren L. Nanc or Progpct Leader, RW U-4108
Southern Forest Experiment Station

Forestry Scences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Cronartium queraium f sp. fusiforme,
fusiform rust genetics, bb bW pine, Pinus taeda, seed
b Ends, yie K.

Study Location: Ok khom a.

Objpctinves: (1) Todew bp a stratgy for dep byment
of seed source matriak and (2) o reduce potntal
risks ofusing bb bW pine seeds from North Carolna
in Ark ansas.

Design: Fiw treatments: pure North Carolna seeds
(NC), 3 mixes of Ark ansas seeds (AR) and NC in ra-
tios 0F25:75, 50:50, and 75:25, and pure AR, 100 trees
per p bt 8- by 8-ft spacing.

Year Installd: 19 84.

Year Comp Bted:
dat, 2004.

Continuing; expected com p Btion

Ages or Intrval Data CoBctd: 1st—6th, 8th,
10th, and 12t growing seasons in te fie B.

Data Machine Readab #? No.

Variab Bs: Height diametr, fusiform rust, and

crovn dimensions.

Year(s) OfF Estab Ishment Record And Progress
Report: 19 84.

Study Tith: Southwide Pine Seed Source
Study-Shsh Pine (see description, p. 11.)

Principall Innestigator(s) Or Contact And
Address(es):

R.C. Saimidting, Warren L. Nanc, or Progct
Leader, RW U-4108

Southern Forest Experiment Station

Forestry Sciences Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Genetics, geographic variation, Pinus
elliottii, provenanc st seed source, s hsh pine.

Study Location: Southeastrn Unitd Stats.

Obpctines: Todetrmine to whatextntinherent
geograph ic variation in the species is associatd with
geograph ic variation in cmat and physiography.

Design: Randomized complt b bc, four replca-
tions in ead 2.4-acre p hntation; one series of seed
sources in each p hntation. Six seed sources represent
ing the northeasttrn and westrn extremities of the
range and a more souther ¥ portion ofthie range th an
was inchided in any ear ler study. Nine p hntings es-
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tab Ished, witt at Bastone phntation in \Mdnity of
gach ofsix seed sources and th ree p hntations outside

the range ofs ksh pine. Each p hntation was intnded

t be an instalktion of an entire series, butmany were

inconplt. Apbtantained 121 trees ofa gi\en seed

source p hntd ata spacing of6 by 6 ft Measurement
p bt onsistd ofthe centrall4y trees.

Years Installd: 1952-53.

Year CompBtd: 1983.

Ages or Inernvall Data Colced:
20, and 25 years afer phnting.

1, 3, 5,10, 15,

Data Machine Readab B? Yes.

Variab Bs: Height d.b.h., and fusiform rust(Cronar-
tium querauum f sp. fusiforme).

Year(s) OF Estab Ishment Record And Progress
Reports: Not awaihb .

Study Tith: Southwide Pine Seed Source
Study-Longlaf Pine Study (See description,

p. 11.)

Principall Innestigator(s) Or Contact And
Address(es):

R.C. Saimidting, Warren L. Nance, or Progct
Leader, RW U-4108

Southern Forest Experiment Station

Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Eport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Genetics, geograph icvariation, longleaf
pine, Pinus pa bstris, provenanc ®st, seed source.

Study Location: Soutieastrn Unitd Stats.

Obgctines: Todetrmine towhatextntinherent
geograph ic variation in the species is associatd with
geograph ic variation in cllmat and physiography.

Design: Randomized conp it b bck, 4 rep Bcations
in eadh 2.4-acre phntation; 15 seed sources ower
greatr partofthe range, with noticcab I gap between
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south Fbrida and centrall Georgia. There were 37
p kntings from southeastrn Mrginia to eastrn Texas,

as far north as nortreasttrn Akbama and as far sout

as the entrallgu Fcoast Seed sources and p khntings
grouped into six series for €sting. In two ofthe p hn-
tations, seed sources from the eastwestextremes of
the range were evallatd; in two, sources from the

north-south extremes were exallatd;and in two, dif
frencs in soilproperties were evallatd. There were

15 seed sources and 18 p Bntings, with at Bastl phn-
tation in the Vicinity ofeach of 6 seed sources. Each

p kntation was intnded t be an instalktion of an

entire series, butmany were inconplit. A p bt on-
tained 121 trees of a given seed source phntd ata
spacing of 6 by 6 ft The measurementp bt cnsistd

ofthe central4y trees.

Years Installd: 1952-53 and 1956-57.
Year CompBtd: 1983.

Ages or Inernall Data Colced:
20, and 25 years afer phnting.

1, 3,5, 10, 15,

Data Machine Readab B? Yes.

Variab Bs: Heigh t and d.b.h.

Year(s) OF Estab Ishment Record And Progress
Reports: Not awaihb .

Study Tith: Southwide Pine Seed Source
Study-Lob bW Pine (See description, p. 11.)

Principall Innestigator(s) Or Contact And
Address(es):

R.C. Saimidting, Warren L. Nance, or Progct
Leader, RW U-4108

Southern Forest Experiment Station

Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Fport, MS 39503

Ph one: (601) 864-39 72

Keyw ords: Genetics, geograph ic variation, bo bl
pine, Pinus taeda, provenanc st seed source.

Study Location: Southeastrn Unitd Stats.

Obpctines: Todetrmine tbowhatextntinherent



geograph ic variation in the species is associatd with
geograph ic variation in cmat and physiography.

Design: Randomized compl® b bc, four replca-
tions in eadh 2.4-acre p hntation; Wwo series of seed
sources, one representing a majr portion of tie range
and the other restricted  a mosth continenta Beast-
west transect There were 15 seed sources and 18
pkntings from eastrn Mary hnd to east Texas and
from centralArkansas and Tennessee t south Geor-
gia, with at Bastl p kntation being in the \cdnity of
each of 6 seed sources. A phntation was intnded t
be an insta Bhtion of an entire series, butmany were
inconp . A pbtcontained 121 trees ofa giwven seed
source p kntd ata spacing of6 by 6 ft Measurement
p bt onsistd ofthe central4d trees.

Years Installd: 1952-53.

Year CompRtd: 1983.

Ages or Inernvall Data Colickd:
20, and 25 years after phnting.

1,3, 5,10, 15,

Data Machine Readab B? Yes.

Variab Bs: Height, d.b.h., and fusiform
(Cronartium querauum f sp. fusiforme).

rust

Year(s) Of Estab Ishment Record And Progress
Reports: Not awaihb .

Study Tith: Southwide Pine Seed Source
Study-Sh orthaf Pine Study (See description,

p. 11.)

Principall Innestigator(s) Or Contact And
Address(es):

R.C. Scimidtlng, W arren L. Nance, or Progct
Leader, RWU-4108

Southern Forest Experiment Station

Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Eport, MS 39503

Phone: (601) 864-39 72

Keyw ords: Genetics, geographic variation, Pinus
edvinata, provenanc st seed source, shorthafpine.

Study Location: Soutieastrn Unitd Stats.

Obpctines: Todetrmine to whatextntinherent
geograph ic variation in the species is associatd with
geograph ic variation in cmat and physiography.

Design: Randomized complt® b bd, four replca-
tions in eadh 2.4-acre phntation. There were six se-
ries of seed sources and p Bntations ;each of four series
inclided sources from diffrent parts of Rtitudinal
range, and two series inclided sources from abng an
eastwest transect There were 23 rangewide seed
sources and 40 p hntations, which extnded from
southeastrn Mrginia to eastrn Texas and as far
south as the Mississippi gu Fcoastand as far north as
cntralNew Zrsey. A pbt contained 121 trees of a
given seed source plntd ata spacing of 6 by 6 ft
Measurementp bt consisted oftie centrall49 trees.

Years Instald: 1952-53 and 1956-57.
Year Comp bted: 1983.

Ages or Inernvall Data Coliced:
25, and 30 years after phnting.

1, 3,5, 10, 15,

Data Machine Readab B? Yes.

Variab Bs: Height and d.b.h.

Year(s) OF Estab Ishment Record And Progress
Reports: Not avaihb k.

Study Tith: Control PoEnating to Detrmine
Efficiecnt Meth ods of Breeding Longleaf Pine
for Brow n SpotResistance (Study S0-3.45; see
description, p. 14.)

Principall Innestigator(s) Or Contact And
Address(es):

Dana Ne Bon or Progct Leader, RW U-4108
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Eport, MS 39503

Ph one: (601) 864-39 72

Larry Lott, RW U-4503

Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Eport, MS 39503

Phone: (601) 864-8256
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Keyw ords: Brown spot need I blght brown spot
resistance, genetics, longleaf pine, Pinus palistris,
po EMnation, progeny tst, Sdrrhia adcoh.

Study Locations: H arrison Experimentall Forest
near Gulport, M S, and A Ixandria, LA.

Obpctines: (1) Todetrmine, where brown spotis
d ronic,whether more gain can be realzed by breed-
ing trees for specific geograph ic areas than by breed-
ing trees for generaladaptiveness; (2) to detrmine,
where brown spotis chronic in one area butnotin
another, whetier more re htive gain can be reallzed
by breeding trees for specific geographic areas th an
by breeding trees for generaBadaptiveness;and (3) o
detrmine whether gains made by crossing a set of
e e parents are equallto gains obtained by crossing
the bestindividua B in tie bestfami les.

Design: For obpctive BEpartialdia @ Bof 9 parents
whose progeny hawe disp hyed the particu bhr treat
ment tndency desired; 4 dial B with 18 crosses
phntd as singl-tree pbts, with 24 rep Ications, at
twosits, H arrison ExperimentalForestand A Exan-
dria. For obpctive 2-two 18-family diall B p hntd
in singl-tree pbts, with 24 replcations at 2 sits,
H arrison Experimentall Forest For ob pctinve 3-sp It
p bt h aving an 18-family dia B Bof parent trees and
an N-fam i ¥ dia B Bofprogeny of these parents paired
and p bntd in singl-tree pbts, with 24 rep Bcations,
H arrison ExperimentalForest

Years Installd: 1982-83.

Year Comp Btd: Continuing.

Ages or Intrval Data Colctd:
i5.

Annua B, years

Data Machine Readab B? Yes; Microvac at
Gu Fport; Larry Lott fills ST345A1. MTW , ST345A2.
MTW ,ST4586B3. MTW , and STC345. MTW .

Variab Bs: Survivall brown spot need B b lght
heigh t, and ground Ene diame®r.

Year(s) OF Estab Ishment Record And Progress
Reports: 19 84-85.
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WOOD PRODUCTS INSECT RESEARCH

Study Tith: Evabiation of Chemical Used as
SoillTreatnent for Controlof Subtrranean
Termits, Gulfport, MS (Study S0-4.102;see
description, p. 15.)

Principall In\estigator(s) Or Contact And
Address(es):

Bradford M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station

Forestry Scdencs Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu IFermes spp., subtrranean tr-
mits, €rmit control

Study Location: Gu Eport MS.

Obpctines: To determine the efRctiveness of for-
m u lktions of various insecticides for use as soi Itreat
ments t© controlsub®rranean €rmits.

Design: Marious ciemical tstd, mixed with fuel
oi lor water, atsexeraldosages per cubic foot of soi ll
Chemical sprink BId on surface of a 17-inch? area t at
had been clared of Bawes and debris. Afer the chemi-
caB had soaked into e soil al-by 6-by 6-inch sap
pine board was hid on surfacc of treatd area and
weightd with a brik. Treatments distributd in a
random ized b bck design with 10 rep Bcations. Boards
th athad decayed rephcd with new ones. Stakes allo
used in sting chemicalltreatments in a random ized
b bck design with 10 rep Bcations. Three meth ods us-
ing stakes designed o simu kht treatmentaround the
foundation ofbui Bings were used. In firstmeth od, a
holl 15 by 19 inches in size and 12 incies deep was
dug, and as the soilwas being returned o the holl, it
was treattd with the dilemicakafier te soi lwas re-
phcd, the stake was set In second method, after a
holl 15 by 10 inches in size and 12 inches deep was
dug,haFthe chemicallwas poured into the holl, the
soilwas repheed, the stake was set12 inches deep,
and tie remaining chemicallwas app led atsoi Bsur-
facc. In tird meth od, four holls 12 inches deep were
made with a crowbar, equidistantfrom a stake, in a 2-
ft2 sampl area. The ciemicallwas divided equal
among, and app ked to, the four holls.

Years Installd: 1946-52.



Year Comp Bktd: 1987.

Ages or Intrval Data Colictd: Notawaihbl.

Data Machine Readab §? No.

Variab Bs: Percentage ofboards and stakes attack ed
by €trmits. When five boards or stakes hecame dam -
aged by rmits, treatmentwas considered a failire
and chsed.

Year(s) OFf Estab Ishment Record And Progress
Reports: Not awai kb l.

Study Tith: Controlofthe Formosan Termit
(Coptotermes form osanus Shiraki) (Study
S0-4.104; see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

JK. Mauldin or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Coptotrmes formosanus, Form osan €r-
mit, subtrranean trmits, €trmit control

Study Location: Lake Charls, LA.

Obgctines: Todetrmine ifsoik treatd with chlor-
dane and die Brin cou B controlth e Form osan subtr-
ranean Ermit.

Design: Standard ground-board meth od (see study
S0-4.102) and a modified stake method were used.
Because trmit cobnies e in cypress stum ps, a cir-
cu br trend was dug around selctd stumps, the
trend was divided into 12 equallsectors in which the
soilwas treatd, and stakes were phed 12 indes
deep.

Year Installd: 19 66.

Year Compltd: 1979.

Ages or Inerval Data Colctd: Annual¥.
Data Machine Readab B? No.
Variab Bs:

Penetration of treatd soi lby €rmits.

Year(s) OfF Estab Ishment Record And Progress
Reports: 1966 and 1967-79.

Study Tith: SoillTreatment TestatBe IS R,
Mary bnd, 1943-49 (Study S0-4.105; see
description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

Bradford M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station

Forestry Scences Laboratory

P.0O. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu Bermes spp., subtrranean tr-
mits, €rmit contol

Study Location: Be svill, MD.

Obpctines: To evallat \arious diemicalk as soil
treatments for subtrranean trmit control

Design: There were 74 treatments, representing 27
diemicak and cdhemicalmixtures. A holl 15 by 19
indies in size and 12 inacves deepwas dug, and chemi-
callwas app led to the soilas itwas being returned to
the holl. A sap pine stake 2 by 4 by 18 inches in size
was set\ertical® in centr ofholl and buried 1 depth
of 12 indies.

Years Installd: 1943-49.

Year Comp kted: 1987.

Ages or Intrval Data Colctd: Annua ¥, in
te ol

Data Machine Readab #? No.

Variab Bs:
soil

Termit attack on pine stakes in treatd
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Year(s) OF Estab Ishment Record And Progress
Reports: 1943, 1968, 1970, 1973, 1976, 1979, 1983,
19 86, and 19 87.

Study Tith: Evabation of ChemicaBk Used as
Soill Treatment for Contro Bof Sub®rranean
Termits, Gu Eport MS, 1956 (Study S0-4.151;
see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu BFermes spp., sub®rranean tr-
miks, €rniit control

Study Location: Gu Kport, MS.

Obpctines: Todetrmine the re htive efRctinveness
ofvarious form u ktions of @ rtain soi Bpoisons for con-
trolof subtrranean Ermits.

Design: Test inclide both ground-board and stake
methods; \ery high and ery bw concentrations of
diemicak are used.

Year Instald: 1956.

Year Comp Btd: Continuing.
Ages or Intrvall Data Colced: E\ery 2 years.
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soil

Year(s) OF Estab Ishment Record And Progress
Reports: Twenty-six progress reports t rough 19 88.
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Study Tith: Evabliation of ChemicaB Used as
SoilTreatments, Gu Eport MS, 1958 (Study SO-
4.152;see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Scences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu Iermes spp., subtrranean tr-
mits, €rmit contol

Study Location: Gu Kport, MS.

Obpctines: To determine the eflctiveness of dif
frent cnentrations, formu ktions, and dosages of
alirin, benzene hexad bride, ch brdane, ¢ brdane-
heptadh br mixture, die Brin, and thiodan as soiltreat
ment trmiticides.

Design: Standard ground-board and stake meth ods
(see study S0O-4.102) were used. Randomized b bck
design with 10 rep Bcations used for distributing treat
ment over tstarea.

Year Instald: 1958.

Year Comp kted: 1987.

Ages or Intervall Data Colctd: Annua .
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soil

Year(s) OF Estab Ishment Record And Progress
Reports: Annua ¥ 1958-87.



Study Tith: Evabation of ChemicaBl Used as
SoilTreatnent, Gu Bport MS, 195 (Study SO-
4.153; see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu Iermes spp., subtrranean tr-
mits, €rmit control

Study Location: Gu Kport, MS.

Obpctines: To determine the efRctiveness of cr-
tain new insecticides for use as soi Hreatments to con-
troll subterranean ®rmits; incliding Kepone,
Dia brdane, and SD-4402.

Design: Standard ground-board and stake meth ods
(see study S0-4.102) used. Randomized b bck design
with 10 repBcations used for distributing treatments
owver tstarea. Various conentrations of d em ica lHor-
m u ktions app Red in fue Boi BIsolitions or wattremull
sions atte rat of 1 pt/ft? using ground-board met od
and in fue loi Borwatremu Bions attie rat of3.2 pt/
ft3 using e stake met od.

Year Instald: 1959.

Year Compltd: 1979.

Ages or Intrvalb Data Collkctd: Ground
boards-semiannua® for 5 years, tien annua ¥
thereafer; stakes-annua .

Data Machine Readab #? No.
Variab Bs:

Termit penetration of treatd soil

Year(s) OF Estab Ishment Record And Progress
Reports: Not avaibb k.

Study Tith: Evabiation of Carbam ats,

Ph osph ates, and Terpenes Against the
Subtrranean Termits in Ground-Board Tests
and Under Concret Shbs, Gu Eport MS, 1965
(Study S0-4.154; see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Scencs Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu BFermes spp., sub®rranean tr-
mits, €rmit contol

Study Location: Gu Eport, MS.

Obgctines: (1) Toevaliat newer insecticides in an
atemptto find one thatis Ess toxicthan & brinatd
hydrocarbons and ttatwou B sti Mg satisfactory
controlof subtrranean rmits; and (2) to detrmine
the duration ofefectiveness oftie o brinatd hydro
carbon insecticides o brdane and die Brin when ap-
p Bled under a concrete s kb for prexention and controll
of subtrranean trmits.

Design: Standard ground-board method and con-
cret-s b meth od;eadh treatmenthas 10 rep Bcations
distributtd ower experimental area in randomized
b bck design.

Year Installd: 19 65.

Year Comp Btd: Continuing.

Ages or Interval Data Colctd: Annual¥.
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soil

Year(s) OF Estab Ishment Record And Progress
Reports: Twenty-one progress reports trough 199 0.
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Study Tith: Evabliation of Soill Insecticides
for Contro lof Various Species of Subtrranean
Termits in Various SoilTypes and C Im atic
Conditions (Study S0-4.155 and suppEment 3;
see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

Bradford M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station

Forestry Sciences Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticultermes spp., subtrranean ter-
mits, €rmit control

Study Locations: Pima County, AZ ; Calloun
County, FL; Prince Georges County, MD; Union
County, SC;and DentCounty, MO.

Obpctines: To detrmine the efficacy of app¥ing
allirin, o brdane, die Brin, and heptach br to the soil
 pre\entand/or controharious species of subterra-
nean trmits in diffrentsoi lypes and cIm atic con-
ditions.

Design: Standard ground-board method of instal-
htion.

Year Installd: 1964.

Year Comp Btd: Continuing.
Ages or Intrnvall Data Colctd: Annual¥y.
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soill

Year(s) OF Estab Ishment Record And Progress
Reports: Twenty-five progress reports th rough
1990.
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Study Tith: Fie H Exaliation of Laboratory-
Screened ChemicaBl as Subtrranean Termit
Contro B, H arrison Experimentall Forest 1972
(Study S0-4.158 and suppEment1;see
description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Scdencs Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticulttrmes spp., subtrranean tr-
mits, €rmit control

Study Location: H arrison Experimental Forest,
Saudier, MS.

Obpctines: Toewvaliat the promising insecticides
H CS-3260 and Bromodan, se Bcted from Hhboratory
bioassays, for controlofsub®rranean trmits in the
fie B.

Design: H CS-3260 instaMd using both tie ground-
board and concrete-s kb meth ods, with 10 rep Bcations;
Brom odan insta Bd using concret-s hb method on §.

Year Installd: 1972.

Year CompBtd: Continuing.
Ages or Internwal Data Colictd: Annua .
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soil

Year(s) OF Estab Ishment Record And Progress
Reports: Annua W 1972-77 and 1979-90.



Study Tith: Fie B Exalbation of Laboratory-
Screened ChemicaBl as Subtrranean Termit
Contro B, H arrison Experimentall Forest,
Mississippi, Santa Rita Experimental Forest
Arizona, and Chipoh Experimentall Forest,
Fbrida, 1974 (Study S0-4.161; see description,
p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Eport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu Bermes spp., subtrranean tr-
mits, €rmit control

Study Locations: H arrison Experimentall Forest,
MS; Santa Rita ExperimentalForest, AZ ; and Chipoh
Experimenta lForest FL

Obgctines: Todetrmine te efficacy of laboratory-
screened insecticides app led  the soillto controI\ari-
ous species of subtrranean £rmits in diffrentsoil
types and clm atic conditions.

Design: Insecticides app Bed atthe rate of1 pt/ft? of
soilsurface area using concret-s kb insta lhtion
method, with 10 rep Bcations per treatment

Year Installd: 19 74.

Year Comp Btd: Continuing.
Ages or Intrvall Data Colctd: Annua .
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soill

Year(s) OF Estab Ishment Record And Progress
Reports: 1975, 1977, and annua ¥ 1979-90.

Study Tith: Fie B Envabiation of Laboratory-
Screened ChemicaBl as Subtrranean Termit
ControB at Hw Locations: Mississippi,
Fbrida, Arizona, Soutt Carollna, and

Mary bhnd, 1975 (Study SO0-4.163; see
description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Eport, MS 39503

Phone: (601) 864-399 1

Keywords: Amitrmes spp., Gnathamitrmes
perp Bxus, Hetrotrmes aureus, Reticu Btrmes
flavipes, R .h ageni, R_tibialis, R . \irginiaus, subtr-
ranean trmits.

Study Locations: H arrison County, MS; Calloun
County, FL;Pima County, AZ ;Union County, SC;and
Prine Georges County, MD.

Obgctines: Todetrmine the efficacy of Bromodan,
N-2596, and Tiowe Bwhen appled to the soi Bto pre-
wentsubtrranean trmits from penetrating th rough
the soilland attad ing e wood abowe te treatd area.

Design: Three insecticides (Brom odan, N-259 6, and
Tiowe B installd in five conentrations (0.125, 0.25,
0.50, 1.0, and 2.0 percent) per bcation atte rat ofl
pt/ft? of soilsurface area by concre-s b met od. Eadh
treatmenthad 10 rep Bcations distributd ower study
area in randomized fashion. Insecticides installd in
two concentrations (0.125 and 1.0 percent) per bca-
tion atte rat ofl pt/ft? ofsoi BIsurfac area by stan-
dard ground-board m et od.

Year Instald: 1975,

Year Compltd: 1990.

Ages or Intrnval Data Colctd: Annua .
Data Machine Readab B? No.
Variab Bs:

Termit penetration of treatd soill
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Year(s) OF Estab Ishment Record And Progress
Reports: 1975-88, 1990.

Study Tith: Fie B Enabiation of Laboratory-
Screened Chemical as Sub®rranean Termit
Contro B at Four Locations: Mississippi,
Fbrida, Arizona, and South Carolnha, 1958
(Study S0-4.168; see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Eport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu Bermes spp., subtrranean tr-
mits, €rmit control

Study Locations:
South Carolna.

Mississippi, Fbrida, Arizona, and

Obgctines: Todetrmine the efficacy of Pounc and
Pydrin when applled to the soi Ito prexentsubtrra-
nean €rmits from penetrating t rough te soiland
attading the wood abowe the treatd area.

Design: Two insecticides installd in five conentra-
tions (0.062, 0.125, 0.25, 0.50, and 1.0 percent) per
bcation atthe rat of 1 pt/ft? of soi Bsurface area by
standard concret-s kb meth od.

Year Installd: 1958.

Year Comp Btd: Continuing.

Ages or Intrvall Data Colicttd: Annua .
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soill

Year(s) OF Estab Ishment Record And Progress
Reports: 1978, 1979, 1981, and annua ¥ 19 83-88.
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Study Tith: Evalbliation of Laboratory-
Screened Insecticides in the Fie B as
Subtrranecan Termit ControB: Arizona,
Fbrida, Mississippi, and Soutt Carollna, 1980
(Study S0-4.173;see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

B.M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu Bermes spp., subtrranean tr-
mits, €rmit control

Study Locations: Arizona, Fbrida, Mississippi, and
South Carolna.

Obgctines: To detrmine whether various formu-
htions of insecticides, when applled t the soilwill
efectinve ¥ prexentpenetration of the soi lby subtr-
ranean trmits.

Design: Ectiban installd in six concentrations
(0.05, 0.062, 0.125, 0.25, 0.50 and 1.0 percent) atthe
rat of1 pt/ft? of soi Isurface area using concrete-s b
and ground-board meth ods ; Amaize insta lld in t ree
concentrations (0.50, 1.0, and 2.0 percent) attie rat
of 1 pt/ft? of soi Bsurface area using on ¥ ground-board
met od. Ch brdane sened as a standard. Experiment
was a randomized conplt bbck witt 10 rep Bcations.

Year Installd: 1980.

Year Comp Btd: Continuing.

Ages or Intrvall Data Colictd: Annua .
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soill

Year(s) OF Estab Ishment Record And Progress
Reports: Annua ¥ 1980-81 and 1983-88.



Study Tith: Evabliation of Laboratory-
Screened Insecticides in the Fie B as
Subtrranean Termit ControB, 1982 (Study
S0-4.176; see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

JK. Mauldin or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

PO. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu Iermes spp., subtrranean tr-
mits, €rmit contol

Study Locations: Arizona, Fbrida, Mississippi, and
South Carollna in the Unitd Stats, and Panam a.

Obpctines: Todetrmine whether various concen-
trations of Sumithrin and Actt Bc, when appled t©
the soilwoull efectinve ¥ prexentpenetration of the
soi by sub®rranean trmits.

Design: Sumitirin installd in four concentrations
atthe rat of 1 pt/ft? of soi Isurfacc area using con-
crete-shb method. Leaves and debris remowed to ex-
pose soilin 24-in? area. A 21-in? wood frame was
phcd in clared area, and a trend (2 inches deep
and 2 indies wide)was dug inside and adjpcenttothe
frame. Insecticides app ked over a 17-in? area in midd il
of surrounding trench. \apor barrier phed owr
treatd area, and concrete poured owver itto depth ofl
ind and into trend t©© form simu ktd house s kb,
with a 4-inch-diametr phstictube pheed in the e&n-
tr of treated area. \apor barrier Rtr remowed, and
a sap pine bbck was phed in the tube, which was
covered. Ground-board meth od aBo used (see study
S0-4.102). Experimentinstald as a randomized b bck
design, and each treatment replcattd 10 times.
Acte Bcsoi Itreatments installd on ¥ in four Stats.

Years Installd: 1982 and 19 84.

Year Comp Btd: 1987.

Ages or Internvall Data Colctd: Annua .

Data Machine Readab #? No.

Variab Bs: Termit penetration of treated soill

Year(s) OF Estab Ishment Record And Progress
Reports: Annua ¥ 1982-87.

Study Tith: Evabiation of Ro 13-5223 for
Termit ControlWhen Applled in a Baitto
Infesttd Buillings at Fort Sill Ok Bhom a
(Study S0-4.177;see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

Susan C. Jones or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Scdencs Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Reticu BFermes spp., sub®rranean tr-
mits, €rmit control

Study Location: FortSiBOK.

Obpctines: Todetrmine the efctiveness of Ro 13-
5223 app led in baitb bcks to infstd areas in and
around bui Bings for €rmit control

Design: Four conentrations of Ro 13-5223 app Bed
t b bds of sweetgum (Liquidam bar spp.) thathad
decayed to a 15-percent bss in weigh tdue  brownrot
fungus. Five bui Bings of s kb-type construction and
fixe of pier-type construction were treatd with eadh
conentration ofRo 13-5223. Five baith bd s buried 1
t0 2 in in soilatead pointoftrmit entry, and fie
baitb bcks phced within infstd wood atead sit.

Year Installd: 1983

Year Comptd: 1989.

Ages or IntrvaBb Data Collkcttd: Ewery 6
monts.

Data Machine Readab B? No.
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Variab Bs: Termit attack s on baith b s, extntof
trmit activity, and morphobgicallchanges in ter-
mits.

Year(s) OF Estab Ishment Record And Progress
Reports: Annua ¥ 1983-89.

Study Tith: Screening Candidat
Termiticides in the Laboratory (Study SO-
4.603;see description, p. 15.)

Principall Innestigator(s) Or Contact And
Address(es):

Susan C. Jones or Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Coptotrmes form osanus, Reticu Berm es
uirginiaus, subtrranean trmits, €rmit controll

Study Location: Gu lport, MS.

Obpgctines: To evallat candidat trmiticides in
the Rboratory as soi Itoxicant or repe Ent to con-
trolsubtrranean €rmits; or © prexent €rmits from
attadcing wood in bui Bings or in storage.

Design: Potntialtrmiticides tstd for toxicity on
soi Band for repe Mncy; 3 rep lcations of 10 €rmits
gach exposed t© 10 conentrations ofthe chemical

Year Instalid: 19 76.

Year Comp Btd: Continuing.
Ages or Intrval Data CoBctd: Not applcabl.
Data Machine Readab §? No.

Variab Bs:

Condition ofexposed ®rmits.

Year(s) OF Estab Ishment Record And Progress
Reports: 1976, 1978, 1980, 1982, 1984, 1988, and
1989.
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Study Tith: Evabliation of Se Bctd
Insecticides as SoillTreatnent for Contro lof
Coptotermes formosanus Shiraki, the

Form osan Sub®rranean Termit, on Midw ay
Is hnd (Study S0-4.175; see description, p. 19.)

Principall Innestigator(s) Or Contact And
Address(es):

Bradford M. Kard or Prog ct Leader, RWU-4502
Southern Forest Experiment Station

Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Eport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Coptotrmes form osanus, Form osan ter-
mit, subtrranean €rmits, trmit controll

Study Location: Sand Is hnd on Midway Atol near
the westtrn end ofthe Beward H aw aiian Is hnds.

Obpctines: Todetrmine the efectinveness of \ari-
ous insecticide form u htions app led 1 soi o prenent
penetration ofthe soi lby Form osan sub®rranean €r-
mits.

Design: Ch brdane, ch brdane-heptach br combina-
tion, Durshan, Ectibane, heptach br, N-259 6, Oftanoll
Pounce, and Tiow Bapp led 1 soi lin conentrations
varying from 62 t 1,000 ppm. Modified stake tst
meth od used (see U.S. trmiticide studies at begin-
ning of this section), with 10 rep Bcations per treat-
ment random ¥ distributd ower experimentalarea.
When rmits haw penetratd treatd soi lin 50 per-
antofa particu bhr treatment, the treatmentis con-
sidered a failire.

Year Installd: 1981.

Year Comp Btd: Continuing.
Ages or Intrval Data Colctd: Annua .
Data Machine Readab B? No.

Variab Bs:

Termit penetration of treatd soill

Year(s) OF Estab Ishment Record And Progress
Reports: 1981 and 1989.



Study Tith: Testing of Insecticides for Use as
SoillTreatments for the Controlof
Subtrranecan Termits-Repub lc of Panama
(Study S0-4.172;see description, p. 20.)

Principall Innestigator(s) Or Contact And
Address(es):

Bradford M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station

Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keyw ords: Coptotermes spp., Heterotermes spp.,
sub®rranean €rmits, €rmit controll

Study Location: Chiwa Chiwa, Panama.

Obgctines: To compare te efctiveness of two for-
m u ktions of Durshan (M-4504 and M-4548), six con-
antrations of Pydrin and Ectiban, fixe concentrations
of Oftanol and th ree concentrations of Termide when
appled to the soi lto prexentsubtrranean trmits
from penetrating through the soi B in tropica Bareas.

Design: Oftanoll tstd by standard concret-s kb
method and Termide by standard ground-board
method (see U.S. rmiticide studies atbeginning of
this section). Durshan M-4504, Durshan M-4548,
Pydrin, and Ectiban tstd by concret-s hb and
ground-board meth ods. Ten rep Bcations ofead treat
mentdistributd ower study area in a random ized fash -
ion. Inspections made annua . When treatd soi lin
5 oftie 10 repBcations is penetratd by €rmits, treat
mentis considered a failire.

Years Instalid: 1980-82.

Year Comp Btd: Continuing.
Ages or Inernval Data Colctkd: Annualy.
Data Machine Readab §? No.

Variab Bs:

Termit penetration of treatd soill

Year(s) OF Estab Ishment Record And Progress
Reports: Annua ¥ 1980-87 and 1989-90.

Study Tith: Isohtion, Charactrization, and
Identification of Biobgical} Acti\e

Com ponents from Termit-Resistant W oods,
1978 (Study SO-9.541;see description, p. 21.)

Principall Innestigator(s) Or Contact And
Address(es):

C.A. McDanie lor Progct Leader, RW U-4502
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-399 1

Keywords: Sub®rranean €rmits, trmit control

Study Location: Gu Eport, MS.

Obpgctines: To obtain information concrning the
fasibi My of prexenting €rmit damage by o oosing
natural resistant woods or using extractive constitu-
ents of the woods as wood presernvatives. The specific
ob pctives are 1 fractionat, iso kht, ch arackrize, and
identify extraneous com ponents of the wood extracts
thatare detrimentallto e Ermits.

Design: Al-mL alquotofstsolition (extract, frac
tion, or isolht) app led t absorbentpaper, and paper
is putinto a container with 25 trmits. Condition of
trmits cecked at24 and 72 hours and hiweek ¥ for
4 weeks.

Year Installd: 1978.
Year Comp Btd: Continuing.
Ages or Intrval Data Colctd: Not applicab .

Data Machine Readab #? No.

Variab ks: Survvwvallof €rmits, duration of survival
oftrmits thatdie during the 4-week period.

Year(s) OF Estab Ishment Record And Progress
Report: Annua ¥ 19 78-88.
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Study Tith: Evaliation of ChemicaBl used as
SoilTreatnent for Contro lof Sub®rranean
Termits-Panama CanallZone (Study SO-
4.103; see description, p. 22.)

Principall Innestigator(s) Or Contact And
Address(es):

Bradford M. Kard or Progct Leader, RW U-4502
Southern Forest Experiment Station

Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Eport, MS 39503

Phone: (601) 864-399 1

Keywords: Subtrranean trmits, Ermit controll

Study Location: Panam a.

Obpctines: Todetrmine the efRctiveness of vari-
ous cremicallform u htions app led as emu Bions and/
or oi Isolitions for use as soi Itreatm ent for contro lof
sub®rranean trmits in tropicalareas.

Design: Standard ground-board meth od (see study
S0-4.102) and standard stake method used. Treat
ment distributd over experimentalpbt in a ran-
domized b bck ;each treatmenthad 10 rep Bcations.

Years Installd: 1943, 1952-53, and 19 63.
Year Compled: 1979.
Ages or Intrvall Data Colicttd: Annua .

Data Machine Readab B? No.

Variab Bs: Termit damage to treatd boards and
stakes.

Year(s) OF Estab Ishment Record And Progress
Reports: 1952, 1966, 1975, 1977, and 1979.
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DISEASES OF SOUTH ERN PINES

Study Tith: Lab and Fie B Testing for Grow th
and Brow n SpotResistance of Longleaf Pine
Progeny (Study S0-2208-10.20; see description,

p. 23.)

Principall Innestigator(s) Or Contact And
Address(es):

Larry Lottor Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-8256

Keyw ords: Brown spot needl blght brown spot
resistance, diseases, genetics, longleaf pine, Pinus
palistris.

Study Location: H arrison Experimentall Forest,
Saudier, MS.

Obgctines: (1) Tocompare hboratory and fie B &€ch -
niques for detecting resistance t brown spotneed il
b Egh tin longleaf pine ;and (2) oevaliat the grow th
ofand resistanc 1 tis disease in prom ising longleaf
parents and their progeny for use in future breeding
program s.

Design: Sphtpbtwit five conp it ¥ randomized
b bcks; totaInumber of trees, 3,000.

Year Installd: 19 76.

Year Comp Btd: 1982.

Ages or Inernvall Data Colictd: Annua .

Data Machine Readab B? No, data sheets on¥.

Variab Bs: Heightgrowt, percentage of infction,
surnvivall and diame®r grow th .

Year(s) OF Estab Ishment Record And Progress
Reports: 1977 and 1982.



Study Tith: Controllof Brown Spot Need §
BlIgh ton Outp hnttd Longleaf Pine Seed Ings
by Stimu htion of Rapid Heigh t Grow &t (Study
50-2208-10.26; see description, p. 23.)

Principall Innestigator(s) Or Contact And
Address(es):

Larry Lottor Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

PO. Box 2008, GMF

Gu Fport, MS 39503

Ph one: (601) 864-8256

Keyw ords: Brown spotneed l b Bght diseases, ge-
netics, longleaf pine, Pinuspa Ristris, Sdrrhia adcoh.

Study Location: H arrison Experimentall Forest,
Saudier, MS.

Obgctines: Tostudy te efects of seed Ing qua lty,
weed control nutrition, and brown spotneed I b lgh t
and the intraction among these factors on tie growth
oflongleaf pine.

Design: Two experiments, eadh estab Eshed as a 24
factoriallw it a randomized conp i€ b bc design with
5 b bcks;25 trees per b bck, or a tota Bof 4,000 trees.

Year Installd: 19 74.
Year CompBtd: 1984.
Ages or Intrnvall Data Colced:

Annua .

Data Machine Readab B? Yes, in Larry Lott
Microvac fil at Gu Eport ST1026182.Dat and
ST102628d.Dat.

Variab Bs: Survivall percentage of infction, diam -
eter gronth, and heigh tgrow th .

Year(s) OF Estab Ishment Record And Progress
Reports: 1979 and 1984,

Study Tith: The Efectofa Pisolthus
Ectomycorrhizal RootDip Treatmenton te
Survivalland Grow tt of Brow n Spot Infection
in Se BctLongleaf Pine Familles

(See description, p. 24.)

Principall Innestigator(s) Or Contact And
Address(es):

Larry Lottor Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-8256

C.E. Corde N

Region 8, Southern Region
Forest Perst Management
P.O. Box 2680

Asheni B, NC 28802
Phone: (704) 259 -0643

C.E. AfE branger

Region 8, Southern Region
Forest Pest Management
2500 Sh reneportH ighw ay
Pinenvil, LA 71360
Phone: (318) 473-7160

Keyw ords: Brown spot need§ b lght ectomycor
rhizaBroot dip, genetics, longleaf pine, Pinuspa Listris,
Pisolth us tinctorius, Sdrrhia adcoh.

Study Location: Mississippi.

Obpctines: (1) Toevaliat difkrentlongleaf pine
familes for susceptibi Hy to infction by ectom ycor-
rhizae of P.tinctorius (Pt); (2) evallat the efRcts
of Ptectom ycorrh izae on the surnvivalland grow t of,
and infction by, brovn-spotneed I b Igh tin the dif
frentlongleaf pine familles;(3) oevallat a Ptdip-
ping meth od for tie inocu htion of longleaf pine with
ectomycorrhizae ;and (4) todetermine the persisenc
of Ptectom ycorrh izae on longleaf pine seed Engs.

Design: Two fie B £st innoling 15 longleaf pine
familks envallattd. Both st designed as sp ltp bts;
tstl, with bare-rootseed Ings, had 4 bbcks; €st2,
with seed Ings grown in tbes, had 20 b bcs. Paired
seed Ings dip-treatd with either a Ptectom ycorrh izae
sBirry or phin watr before being setout
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Year Installd: 19 82.

Year Comp Btd: 1986.

Ages or Internwal Data Colctd:
years afer p hnting.

Atl, 2, and 3

Data Machine Readab B? Yes, Gulfport Microwax,
Larry Lottfile 10.32 TF85 data.

Variab Bs: Survivall height grow th, percentage of
infection by brown spot need I b lght and presence
and percentage of Ptectom ycorr izall roots.

Year(s) OF Estab Ishment Record And Progress
Reports: 19 82.

Study Tith: Forest Sit Evaliation of
Fusiform Rustin Mississippi (Study S0-20.30;
See description, p. 25.)

Principall Innestigator(s) Or Contact And
Address(es):

Warren Nanc, Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-8256

Keyw ords: Cronartium quercuum f sp. fusiforme,
fusiform rust, genetics, Pinuselliottii, s hsh pine.

Study Locations: H ancod, H arrison, and Jack son
Counties in coasta IMississippi.

Obpctines: (1) To document factors afecting the
incidence offusiform rustin p hntations representing
a wide range of potntiallsit hazards conducw t
the deve bpmentand spread of the disease; (2) to study
the efects of fusiform ruston the heigh tand diam-
eter grovnth of phntd s hsh pine; and (3) to deter-
mine the efects of fusiform ruston the probabi Btes
of tree death.

Design: There were origina ¥ 10 study areas, but?2
haw been bst It fire and 1 t© Bnd sall. Seed Ings
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hand-p knted in 25 rows, with 30 trees per row. Seed-
Ings from one of three seed sources phnted in ead
row, with sexen repBcations ofeach seed source.

Year Instald: 19 74.
Year Comp Btd: Continuing.

Ages or Internval Data Colictd: Annua .

Data Machine Readab B? Yes, in Froe Ian fills on
Gulfport Microvax.

Variab ks: ClImat ; seed source ; soiBproperties ; pine

grow th ; fungus and hostphenobgy, incliding year of
origin of ga M year of discovery of gaB heigh tofga
abowe ground, distance of branch gal® from stm, fat

(year of galldeath , tree death, and year branch gal

spread into main stm), abundance ofaeciospore-pro-
ducing ga B and & Ba, num ber ofbasidiospores trapped ;
and spatiallre ktionsh ips of oaks to tie p Bntations.

Year(s) OF Estab Ishment Record And Progress
Reports: Dats not reportd.

Study Tith: Reaction of Lob bl Pine Diall I
Familles t© Cu Bures of Fusiform Rust (Study
S0-2208-20.44; see description, p. 26.)

Principall Innestigator(s) And Address(es):

Warren Nanc or Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-8256

Keyw ords: Cronartium quercuum ¥ sp. fusiforme,
fusiform rust genetics, bb bW pine, Pinus taeda.

Study Location:
hnds.

Hancock County, MS, on Intrpine

Obpctines: Toewabat the intraction of pine fami-
s with fusiform rustinocu k.

Design: Breeding: 1/2 dial lwit 10 parents; green-
house: randomized b bck with two repBcations; fie B:



randomized bbbk, witt 6 replcations, 10 tree row
plots.

Year Instald: 1979.

Year Comp Btd: 1988.

Ages or Internvall Data Colictd:
gach year trough year 5.

Fie B p hntings:

Data Machine Readab B? Yes, Dana Ne Bon has
greenh ouse data on Gulfport Vax Com putr;heigh t
and rustinfction recorded;data in Larry Etheridge
fil 20.44 MTW:18.

Variab Bs: Percentage of trees galld, gall form
(Ingth and diamet®r), number of ga B per tree, and
tree height

Year(s) OF Estab Ishment Record And Progress
Report 1982.

Study Tith: Mapping Virublnce of
Cronartium quercuum T sp. fusiforme on
Lob bl P hntations in and near Madison
County, Fbrida (Study 50-2208-20.54; see
description, p. 27.)

Principall Innestigator(s) Or Contact And
Address(es):

W arren Nance or Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GM F

Gu Eport, MS 39503

Phone: (601) 864-8256

Keyw ords: Cronartium quercuum ¥ sp. fusiforme,
fusiform rust, genetics, bb bW pine, Pinus e Hotii, P.
taeda, s hsh pine.

Study Locations: Madison County, FL, and adp-
aentountes in Georgia.

Obgctines: Todetrmine iffusiform rustin Madi-
son County, GA, difers in virullne from tatatotier
bcations in Georgia and Fbrida.

Design: Not applicab k.

Year Installd: 19 86.

Year Comp Btd: Continuing.

Ages or Intrnval Data Colced:
years afer phnting.

1,2,3,and 4

Data Machine Readab B? Yes, Container Corpo-
ration of America h as first3 years of data;year 4 is on
Gulfport com putr: Larry Lott fils ALA 50, 51, 55,
66, MTW; FLA 50, 64, MTW:4; and FLA 50,97, MTW:1.

Variab Bs: Tree heigh tand number of gall per tree
each year afer outp hnting.

Year(s) OF Estab Ishment Record And Progress
Reports: 19 86.

Study Tith: Screening of RustFree Shhsh
Pine Trees in Intnsixe ¥ Cubured PRhntations
for Resistance t© Fusiform Rust (Study
S0-4503-20.60; see description, p. 27.)

Principall Innestigator(s) Or Contact And
Address(es):

Progct Leader, RW U-4153

Southern Forest Experiment Station
Forestry Sciences Laboratory

P.O. Box 2008, GMF

Gu Eport, Mississippi 39503

Ph one: (601) 864-8256

Keyw ords: Cronartium querauum T sp. fusiforme,
fusiform rust, genetics, Pinus elliottii, s hsh pine.

Study Locations: Palistris Experimentall Forest in
Louisiana and H arrison Experimenta BForestin Mis-
sissippi.

Obpctines: Todetrmine the re htinve resistance of
se Bced individua B from te study to fusiform rust
and t presene germp hsm ofat Bast20 individua B
of good form and grow tt rat thatshow ahigh degree
of resistance to fusiform rust

Design: Eighten pbt of324 trees, with a spacing
of 6 by 8 ;20 rustfree trees were ch osen for cbning.
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Year Instald: 19 88.

Year Comp Btd: Continuing.

Ages or Intral Data CoBctd: Information
notawai kb K.

Data Machine Readab #? No.

Variab Bs: Presenc of rust

Year(s) Of Estab Ishment Record And Progress
Report: 19 88.

Study Tith: The Effects of Benomy lon
Genetical® Improwed Longleaf Pine (Study
S0-2208-10.28; see description, p. 27.)

Principall Innestigator(s) Or Contact And
Address(es):

Larry Lottor Progpct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39505

Phone: (601) 864-8256

Keyw ords: BenomyBbrown spotneed I b Igh t, ge-
netics, longleaf pine, Pinuspa Ristris, Sdrrhia adcoh.

Study Location: H arrison Experimental Forest,
Sauder, MS

Objpctines: To dettrmine ifa benomyl rootdip
treatmentis required for se Bctions of longleaf pine
thatare resistantt brown spotneed I b lgh t

Design: TestA consistd ofseed Ings of 40 wind-poll
Inatd familks, and st B consistd of seed Ings of
24 cross-polnatd and 5 wind-polnatd familes.
Roots ofeadh tstgroup (A and B) were moistned in

watr and shaken in a p hstichag containing dry ka-
olnit chy or mixture of dry chy and benomy E(10
percenta.i. by volime). Seed Ings in each tstp hntd

in5bbdsinapaired design with 40 or 29 famikes, 2
treatments per fami ¥, and 8 seed Ings in ead row

pbt the experimentalunit

Year Installd: 19 82.
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Year Comp Btd: Continuing.

Ages or Intervall Data CoBced:
3 yearsin the fie B.

After 1,2, and

Data Machine Readab B? Yes, fils ST10.28, 87,
MTW: 19.

Variab Bs: Heightgrowth, survivall and infection.

Year(s) OF Estab Ishment Record And Progress
Reports: 1982 and 19 84.

Study Tith: Controlof Brown Spot Need §
B Egh ton Longleaf Pine Seed Ings by Benlate
Fungicide-Dip Treatment (Study SO-220%
10.22; see description, p. 28.)

Principall Innestigator(s) Or Contact And
Address(es):

Larry Lottor Progpct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Scdencs Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-8256

C.E. Corde N

Region 8, Southern Region
Forest Prst Management
Box 2680

Ashevill, NC 28802
Phone: (704) 259-0643

C.E. ATk Branger

Region 8, Southern Region
Forest Prst Management
2500 Sh rexeportH ighw ay
Pinevil, LA 71360
Phone: (318) 473-7160

Keyw ords: Brown spot need B b Ight, fungicide,
genetics, longleaf pine, Pinus palistris, Sdrrhia
adook.

Study Locations: Louisiana, Mississippi, Georgia,
A hbama, and Fbrida.

Obgctines: (1) Totstte efRctiveness of Benlate
rootdip fungicida Itreatmentfor the controlofbrown



spotneed B b Igh tower a wide geograph icarea in five
Southern Stats;(2) odetrmine the optimaldosage
rat of the fungicide ;and (3) o deermine the dura-
tion ofefRctive controll

Design: There were 9 treatments, randomized
within each of6 b bcs, 1 ron for each treatmentand
25 trees per row. Seed EIngs were p hntd 3 ftapartin
rows 10 ftapart with b b s separatd by 20-ft bufer
zones.

Year Installd: 1978.
Year CompBtd: 1985.
Ages or Intrval Data Colctd:

Annua .

Data Machine Readab B? Yes, Larry Lott
Microvax fill at Gu Eport, fills 5 ST102284.Dat and
ST10222S.MTW; 3.

Variab Bks:
ofinfction.

H eigh tgrow t , surnivall and percentage

Year(s) OF Estab Ishment Record And Progress
Reports: 1978 and 1985.

Study Tith: Majr Factors of the Successful
Grow th of Longleaf Pines in the South (Study
S0-10.33; see description, p. 29.)

Principall Innestigator(s) Or Contact And
Address(es):

Larry Lottor Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

PO. Box 2008, GMF

Gu Eport, MS 39505

Phone: (601) 864-8256

C.E. Corde N
Region 8, Southern Region
Forest Perst Management

P.O. Box 2680
Ashevi ll, NC 28802
Phone: (704) 259 -0643

C.E. Afk lranger

Region 8, Southern Region
Forest Pest Management
2500 ShrexeportH ighw ay
Pinenvil, LA 71360
Phone: (318) 473-7160

Keyw ords: Genetics, longleaf pine, Pinuspa Bistris.

Study Locations: Louisiana, Mississippi, A Rbama,
Fbrida. and South Carolna

Obpctines: (1) To measure and demonstrat the
efects of Pisollt us tinctorius ectom ycorrh izae, weed
control and ®rtilzer on the growth and sunivwvallof
longleaf pine in p hntations with high and bw rats
of infection by brown spot need B b Mgh t (Scirrhia
acicola); and (2) o quantify te efctiveness of a
diemicalfungicide in controling brown spot need il
b Bgh tin longleaf pine p hntations provided with dif-
frent aw luraltreatments.

Design: Atead of5sits, 18 pbts consisting of 6
diferent treatment in each of 3 complit b bds;ead
pbtmeasured 90 by 54 ft (0.1116 acre) in size and
contained 81 trees in 9 rows of 9 trees;rows were 10 ft
apart, and trees, 6 ftapartwitiin rovs. Each mea-
surementp bt70 by 42 fet(0.0674 acres)in size con-
tained 49 trees in 7 rows of 7 trees ead .

Year Installd: 19 84.

Year Comp Btd: 19 86.

Ages Data Colced:
reportd.

Periodica . Exact ages not

Data Machine Readab B? Yes, on fill atGulfport
Com putr Centr Microvax: Larry Lott fill 10.33-85
data.

Variab Bs: Mycorrhizae, weed controll frt bzer,
survivall pine heigh tand diametr.

Year(s) OF Estab Ishment Record And Progress
Reports: Dats not reportd.
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Study Tith: Impactof Fusiform Rustin
Southern Pine Phntations (Study S0-2208-
20.38, see description, p. 29.)

Principall Innestigator(s) Or Contact And
Address(es):

Warren Nanc or Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Sciences Laboratory

P.0. Box 2008, GM F

Gu Fport, MS 39503

Phone: (601) 864-8256

Keyw ords: Cronartium quercuum f sp. fusiforme,
fusiform rust, genetics, bb bW pine, Pinus ¢ Hottii,
P taeda, s hsh pine.

Study Location: Coastall Mississippi.

Obgctines: Toexperimenta ¥ detrmine tie efcts
of fusiform ruston the yie s of phntd s hsh and
bb bW pines.

Design: Study replcattd 5 consecutinve years and
involles approximat ¥ 300 pbts with 80 trees per
p bt Yie Bs of rustresistants hsh and bbb bW pines
com pared with th ose of trees more susceptibll t the
disease.

Years Installd: 1978-83.
Year Comp Bted: 1993.

Ages Data Colictd: Annual¥ sine phnting.

Data Machine Readab B? Yes, in Froe Bl fills on
Gulfport Microvax.

Variab Bs: Height, diame®r, and rustinfction.

Year(s) Of Estab Ishment Record And Progress
Reports: 19 84.
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Study Tith: Use of Top-Cross Testrs ©
Evallat Lob bW Pines for Resistance to
Cronartium quercuum ¥ sp. fusiforme (Study
50-2208-20.53; see description, p. 30.)

Principall Innestigator(s) Or Contact And
Address(es):

Warren Nanc or Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Scencs Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 684-8256

Keyw ords: Cronartium quercuum f sp. fusiforme,
fusiform rust genetics, bb bW pine, Pinus taeda.

Study Location: Eightmills westof Bogalisa, LA,
offH ighway 60 on Frank Inton Road; p btis on knd
owned by Cawnaugh, Inc

Obfctines: (1) Toscreen sexerallbo bW pines for
use as top-cross testers for fusiform rustresistanc ;
and (2) to assess the poentialvalie of these €strs
toevallat parenttrees for rustresistance.

Design: Phnting utikzed singl-tree pbts; tiere are
60 rows;each row has 64 familes;ie., 1 tree from
eadh of 64 familles. There were 10 candidat trees,
with progeny exposed to 5 sources of inocu lim in 2
fie B st and 2 greenh ouse €sts.

Year Installd: 19 86.

Year Comp Btd: Continuing.

Ages or Inervall Data Colicted: Year¥ troug
fourth year.

Data Machine Readab B? Yes, Larry Lottfill BOG
90: MPW ;12.

Variab Bs: Number of gal® per tree, gall form
(Ength and diametr), and tree height

Year(s) OF Estab Ishment Record And Progress
Report: 19 86.



Study Tith: An Evabliation of Lob bW Pine
from East Texas for Resistance to Fusiform
Rust (Study S0-2208-20.55; see description,

p. 30.)

Principall Innestigator(s) Or Contact And
Address(es):

W arren Nance or Progct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Science Laboratory

P.0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-8256

James Barnett, RWU 4101

Southern Forest Experiment Station
Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinevil, LA 71360

Phone: (318) 473-7216

Keyw ords: Cronartium quercuum f sp. ediinata,
C.querauum f sp. fusiforme, fusiform rust, genetics,
bb bW pine, Pinus taeda.

Study Locations: Phase BABxandria, LA; phase
2-H arrison Experimentall Forest, Saucder, MS, and
Savannah Riner Progct, SC.

Obpctines: (1) Torank 21 fu Bsib pine familes for
suseptibilty o Cronartium querauum f sp. fusiforme
and C. querauum f sp. earinata;and (2) to p hntrust-
free survivors for future sources of resistantstock .

Design: Randomized b bck.
Years Installd: 1985 and 1989.
Year Comp Btd: Continuing.
Ages or Intervall Data Colctd:

Yeark.

Data Machine ReadabB#? Yes, Larry Lottfill 20.55
ALEX data.

Variab Bs:  Tree height, number ofgal® per tree, gall
Ingth, and galldiametr.

Year(s) OF Estab Ishment Record And Progress
Report: 19 85.

Study Tith: Re htion of Mycorrhizae on
Longleaf Pine to Brown SpotNeed I Blight
(Study 50-2208-10.21; see description, p. 31.)

Principall Innestigator(s) Or Contact And
Address(es):

Larry Lottor Progpct Leader, RW U-4153
Southern Forest Experiment Station
Forestry Scienc Laboratory

P. 0. Box 2008, GMF

Gu Fport, MS 39503

Phone: (601) 864-8256

Keyw ords: Brown spot need B bHEght genetics,
longleaf pine, mycorrh izae, Pinus pabistris, Sdrrhia
acicola ,

Study Location: H arrison ExperimentalForeston
H 2 Road, near Saudier, MS; partof Longleaf Ted ni-
calTransfr Tour.

Obpctines: Todetrmine the efcts of Pisolthus
tinctoris and benomy lon outp kntd longleaf pine seed-
iIngs.

Design: Two sits, randomized b bck,with 8 repl-
cations and 8 treatments; 24 phnts per treatmentrow.

Year Installd: 19 76.

Year Comp kted: 1982.

Ages or Intrval Data Colctd: Years 1-5, year
10, and periodica ¥ for grow tt and diametr.

Data Machine Readab B? Year 10 on ¥, rest on
data sheets; Larry Lott Microvac fill at Gu Fport, 10.21
87.MTW;50.

Variab Bs: Mycorrhizae, needl blight

Year(s) OF Estab Ishment Record And Progress
Reports: Final report, 1982.
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MULTIRESOURCE MANAGEMENT OF
NATURALLY REGENERATED UPLAND
FORESTS IN TH E MIDSOUTH

Study Tith: Growt and Dexe bpment of
We BStocked, Natural Exen-Aged Stands of
Lob bIW-ShortBaf Pine Under Diferent
Thinning Meth ods (See description, p. 31.)

Principall Innestigator(s) Or Contact And
Address(es):

Pau BA. Murphy or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uninersity of Arkansas atMonticc b

P.O. Box 3516

Monticc b, AR 71655

Phone: (501) 367-3463

Keyw ords: Forestgrow th, forestmanagement, for-
estyie B, harwesting incone, bo bl pine, manage-
ment asts, Pinus edinata, P. taeda, shorthaf pine,
silicu Rure.

Study Locations: Ash By County, AR, and More-
house Parish, LA.

Obpctines: Todetrmine grovth and stand dewe 1
opmentofnaturalewen-aged stands ofloblolly-short-
Bafpine as afcted by diffrentthinning regimes.

Design: The 1949 insta Bktion consistd of 9 thin-
ning treatments replcatd 3 times each on a good site
(sit index 85 © 90 ft, bb bW pine, base age 50) and a
medium sit (sit index 75 to 80 fet, bo bW pine, base
age 50) in 20-year-ol stands for a totalof 54 p bts.
The 1954 instalktion consistd of 3 suppEmental
treatments replcatd 3 times and installd in 25-year-
ol stands on good sites for a tota Bof 63 p bts. No spe-
cific study design was folbwed. The pbts were circu br,
0.1 acre in size, and surrounded by a 33-ftisohtion
strip. The pbts haw been remeasured exery 5 years
and thinned ifneeded. H ardw oods h ave been periodi-
call controlld by herbicides or mowing.

Years Installd: 1949 and 1954.

Year Comp B€d: Continuing.

Ages or Intrval Data CoBctd:
1969, 1974, 1979, 1984, and 1989.

1959, 1964,
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Data Machine Readab B? Yes.

Variab Bs: UntiB195), detailld measurement were
taken on se Bcted crop trees on each pbt The mea-
surement inclided d.b.h. O the nearest0.1 ina, ©
talheight Ingth of clar boll, cronn diametr, Girard
form chss, bg grade, merchantab B heigh t(3-inch top,
inside bark), sawlog heigh €(8-inch top, inside bark),
poll chss, and cronn chss. Other trees were talled
by Bind d.b.h. chsses and 4-ftheigh t chsses. In 1959,
altrees were given numbers, and more conp € mea-
surements were taken. Sine 1979, the same variab s
hawe been measured on a Mtrees.

Year(s) OF Estab Ishment Record And Progress

Reports: 1954, 1959, 1964, 1969, 1974, 1979, 1984,
and 19 89.
Study Tith: Crossett “Farm Forestry Forties”

(See description, p. 32.)

Principall Innestigator(s) Or Contact And
Address(es):

James B. Baker or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uninersity of Arkansas atMonticc b

P.0. Box 3516

Monticc b, AR 71655

Phone: (501) 367-3463

Keywords: Forestyie B, bo bW pine, Pinus
ediinata, P. taeda, se Bction management, shortlaf
pine, si Licu Bure.

Study Location: Crossett Experimentall Forest,
Crossett, AR.

Obgctines: Todetrmine ifse Bction management
can be used 1 reh abi Mat cutower stands whill pro-
\viding good income to the owner.

Design: UnrepBcatd case study consisting of two
40-acre tracts, one reasonab ¥ we Mstocked and the
other, poor¥ stocked. Stocking was gradua W in-
creased by cutting on ¥ a portion of grow th . Annual
cuts were made unti Istock ing and diame®r distribu-
tions were acceptab B; ten harwests were conducted
e\ery 5 years.

Year Installd: 19 37.



Year Comp Btd: Continuing.

Ages or Inernvall Data Colctd:
e\ery 5 years,

Approxim at ¥

Data Machine Readab B? Yes, mostof the data.

Variab Bs: Complt inentories oftrees 3.6 indies
in d.b.h. and hrger by Bindh diametr chsses; aut
trees alBo talled by Hinar chsses.

Year(s) OF Estab Ishment Record And Progress
Reports: Not applicab k.

Study Tith: Reproduction Cutting Meth ods
for Estab Ishing and Maintaining We BStock ed
Pine Stands (See description, p. 32.)

Principall Innestigator(s) Or Contact And
Address(es):

James B. Baker or Progpct Leader, RW U-4106
Southern Forest Experiment Station
Uniwersity of Arkansas atMonticc b

PO. Box 3516

Monticc b, AR 71655

Phone: (501) 367-3464

Keyw ords: Forestgrowth, forestyie B, harnesting
meth ods, bb bW pine, Pinusedinata, I?taeda, sh ort
laf pine, silicu lurallsystms, stand regeneration.

Study Location: Crossett Experimentall Forest,
Crossett; AR.

Objpctines: To compare the regeneration and
growt and yie B of stands com posed mosth of b b
and sh ortlaf pines subpctd t four reproduction cut-
ting met ods.

Design: Four cutting meth ods-cBarcut, heavy-
seed-tree, se Bction, and diametr-Emitwere im-
posed on twe Be 4.4-acre pbtt in a 3-replcat,
conplt ¥ randomized design. Measurement were
tken on an intrior 2.5-acre measurementp bt

Years Installd: 1942-43.

Year CompBtd: 1979 ;continuing as a demonstra-
tion area, and periodich aresting is sti lbeing done.

Ages or Inernall Data Colcetd: Information
notavai kb .

Data Machine Readab B? Partal¥.

Variab Bs: Owerstory measurement consisting of
talkes by Bina diametr chsses.

Year(s) OF Estab Ishment Record And Progress
Reports: Dats not reportd.

Study Tith: Recowry and De\e bpment of
Understocked Lob bI¥-Shorthaf Pine Stands
and Suppressed Trees (See description, p. 32.)

Principall Innestigator(s) Or Contact And
Address(es):

James B. Baker or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uniwersity of Arkansas atMontice b

P.O. Box 3516

Monticc b, AR 71655

Phone: (501) 367-3464

Keyw ords: Forestgrow t, forestmanagement for-
estyic B, Bo bW pine, Pinused inutu, P. wedu, short
Bafpine, silicu Rure, stand density, stocking controll

Study Location: South Arkansas.

Objpctinves: To determine the recowery period
needed for understocked, cutower stands of bb bI¥-
sh ortlaf pine of diffrentstocking Iwe B 1 regain
acceptab I stocking Ihw kL

Design: Three repBcations of fine Bacre treatment
pbt installd on a good sit and a medium sit ;mea-
surementpbts were 0.5 acre in size.

Year Installd: 1979.

Year Comp Btd: Continuing.
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Ages or Inernvall Data Colcetd: Information
notawai kb 1.

Data Machine Readab §? No.

Variab Bs: Compllt tales of merchantab B trees
by Bind diametr chsses and detailld measurement
on se Bcted suppressed trees.

Year(s) OF Estab Ishment Record And Progress
Reports: 1980, 1982, and 19 85.

Study Tith: Suitabi Ity of Pine-H ardw ood
Mixtures for Stand Growth and Wili Ife
H abitat (See description, p. 33.)

Principall Innestigator(s) Or Contact And
Address(es):

James B. Baker or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uniwersity of Arkansas atMontice b

P.O. Box 3516

Monticc b, AR 71655

Phone: (501) 367-3464

Keywords: Forestmanagement, bo bW pine, pine-
hardwood stands, Pinus ediinata, P, taeda, sh orthaf
pine, unewen-aged management will e habitat

Study Location: Crossett Experimentall Forest,
Crossett, AR.

Obpctines: Toinwstigat the suitabi My of uneven-
aged pine-hardwood stands com posed of difErent per-
antages of bb bI¥-shorthaf pine and hardwood for
stand grovnth and wi B BE habitat

Design: Three replcations of fixe treatment in a
partia & randomized design; p bt 0.62 acre in size,
with intrior measurement p bt approximat ¥ 0.22
acre in size.

Year Installd: 19 83.

Year Comp Btd: Continuing.

Ages or Inernall Data CoBcetd: Inform ation
notawai kb 1.
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Data Machine Readab B? Yes.

\Variab Bs: Pbts were autbac o 65 ft?/acre ofbasall
area and o the folbwing percentages of pine to totall
basa Barea-50, 70, 80, 90, and 100. Indinidua Bover-
story tree talles were by diameters tothe nearest0.1
ind, and species and tree bcations were detrmined

by azimut and distance from cent®r ofpbt Percent
age of cover of ground I INegetation was measured

annua ¥ on twe Le 1-m? subp bts in each 0.22-acre
pbt and currentyeard growt was clpped, owendried,
and weighed. Five years aferestab BIshment, percent
ages of cover of ground Ie Bsh rub, and midstory e g-
etation were measured at30 sampll points within eadh

p bt

Year(s) OF Estab Ishment Record And Progress
Reports: 1983 and 19 88.

Study Tith: Precommerciall Thinning and
Management of Naturall Lob bIlW-Sh orthaf
Pine Stands for Rapid Sawlog Production
(See description, p. 33.)

Principall Innestigator(s) Or Contact And
Address(es):

Mich ae ID. Cain or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uniwersity of Arkansas atMonticc b

P.O. Box 3516

Monticc b, AR 71655

Phone: (501) 364-8730

Keywords: Forestmanagement, b bW pine, Pinus
ediinata, P. taeda, preconmerciall tinning, sawlog
production, sh ortBaf pine, stand density controll

Study Location: Crossett Experimentall Forest,
Crossett; AR.

Obpctines: (1) To demonstrat a prowen and rec
ommended precommerciall tiinning ®c nique in
dense, naturall exen-aged ©bb bIW-shorthaf pine
stands;and (2) o inwstigat te production of sawlog-
sized pines in an abbrevMiatd time period by use of
commercialt inning ®€d niques.

Design: In partl of the study, there are 15 com-
plt ¥ randomized 0.4-acre treatmentpbt with 0.2-
acre measurementpbt. In 1986, 200 crop trees per
acre were chosen for detai Bd measurement In part2



of the study, the treatment are: controllithinning
naturallm orta iy ; con\entiona It inning from be bw
10 85 ft¥/acre e\xery 3 to 5 years;and 200 crop trees—
se Bcting 200 crop trees and tinning t 75 ft%acre
enery 3 o 5 years whill favoring crop trees. Part 2
was installd after 1990 growing season.

Year Installd: 1979.
Year Comp Btd: Continuing.

Ages or Inernval Data CoMctd: iwoyear in-
trnal

Data Machine Readab §? No.

Variab Bs: Stm counts of pines and h ardw oods on
Imikcre, 0.00125-acre, and 0.002-acre subp bts;
heigh tand d.b.h . on a Mpines within each subp bt; to-
tahheigh t(nearest0.1 ft), heigh tto e crown (near-
est 0.1 ), and d.b.h. (nearest 0.1 inch) of 200 crop
trees.

Year(s) OFf Estab Ishment Record And Progress
Reports: 1980, 1982, 19 84, 1986, 1988, and 199 0.

Study Tith: Obgctinve Regu htion of Uneven-
Aged Lob bIW-Shorthaf Pine Stands in Ark an-
sas (See description, p. 34.)

Principall Innestigator(s) Or Contact And
Address(es):

Pau BA. Murphy or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uniwersity of Arkansas atMontice b

PO. Box 3516

Monticc B, AR 71655

Phone: (501) 367-3464

Keywords: Forestgrowth, forestyie B, bo bl pine,
Pinused inata, P. taeda, sh orthaf pine, stand density
controll unexen-aged management

Study Location: South Arkansas.

Obgctines: Toinwstigat the eflicacy ofthe basal
area-m aximum diametr-qg met od for regu Rting un-
exen-aged bb bI¥-sh orthafpine stands (qis the ratio
of the number of trees in sucessive diametr chsses).

Design: No statisticaldesign ; consists of 16 stands
ranging from 4.32 1 10.12 acres in size thatwere aut
t varying basa Bareas, m aximum diametrs, and q3.

Years Instalid: 1980-81.

Year Comp Btd: Continuing.

Ages or Inernall Data CoBcetd: Information
notavai kb .

Data Machine Readab B? Yes.

Variab Bs: Stand tab s by Bind diametr chsses
for bb bW and sh ortlaf pines.

Year(s) OFf Estab Ishment Record And Progress
Reports: 1985 and 1989.

Study Tith: Inmentories of Unm anaged
Cutover Pine Stands (See description, p. 34.)

Principall Innestigator(s) Or Contact And
Address(es):

James B. Baker or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uniwersity of Arkansas atMontic b

P.O. Box 3516

Monticc b, AR 71655

Phone: (501) 367-3464

Keywords: Forestgrowt, forestyie B, bo bl pine,
Pinus ediinata, P. taeda, phnt sucxssion, shortlhaf
pine, stand dynamics.

Study Location: Crossett Experimentall Forest,
Crossett; AR.

Obgctines: To document bng-trm stand dynam -
ics and succession in unmanaged cutover bbb bI-
sh ortlaf pine stands.

Design: No statisticaldesign ;study consists of tw o
40-acre com partment origina cutin 19 15.

Year Installd: 19 37.

Year Comp ktd: Continuing.
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Ages or Intral Data CoBctd: Information
notawai bb I.

Data Machine Readab #? No.

Variab Bs: Periodic bopercent tales of trees by
linan diametr chsses and broad species groups.

Year(s) OfF Estab Ishment Record And Progress
Reports: Not app Icab k.

Study Tith: Effect of Cutting-Cycl Length
on the Production and De\e bpment of
Unewen-Aged Pine Stands (See description,

p- 34)

Principall Innestigator(s) Or Contact And
Address(es):

Pau BA. Murphy or Progct Leader, RW U-4106
Southern Forest Experiment Station
Uninersity of Arkansas atMonticc b

P.0. Box 3516

Monticc b, AR 71655

Phone: (501) 367-3464

Keyw ords: Cutting cycls, forest grow th, forest
yie H, bb bW pine, Pinusechinata, P. taeda, sh orthaf
pine, stand dewe bpment, unewen-aged management

Study Location: Crossett Experimentall Forest
Crossett, AR.

Objgctines: To inwstigat te efRcts of cutting-
co/chl Ength on the production and dewe bpment of
unexen-aged bb bI¥-sh orthaf pine stands.

Design: No statistical design; study consistd of
twenty-four 40-acre compartments of which 8 were
assigned toead cutting cycll of 3, 6, and 9 years.

Year Installd: 19 37.

Year Comp Btd: 1968.

Ages or Intral Data CoBctd: Information
notavai kb I.

Data Machine Readab B? Yes.
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Variab Bs: Compl® before-cutand harestinven-
tories of bb bW and sh ortBaf pines by Bind diam -
etr chsses for each cutting cycl.

Year(s) OfF Estab Ishment Record And Progress
Reports: Not app Icab k.

Study Tith: Effect of Fertilzation and
Re Base on the Diametr Grow th of
Owerstocked Poltimber Oak Stands
(See description, p. 35.)

Principall Innestigator(s) Or Contact And
Address(es):

Dawvid L. Graney or Progct Leader, RW U-4106
Southern Forest Experiment Station

612 North Oak End

Fayetei B, AR 72701-3146

Phone: (501) 521-569 5

Keywords: Fertikzation, forest grow t, forest yie B,
poltimber stands, Queraus spp., stand density con-
troll stocking, tinning, up knd oak s.

Study Location: North Arkansas.

Obpgctines: Todetrmine the efects of thinning and
frtilzation on the diametr gronth ofred and whit
oak trees.

Design: SpRepbt with tinning as majr p bt treat-
mentand frtilzation as subp bt treatment

Year Installd: 19 75.

Year Comp Btd: Continuing.

Ages or Intral Data Colctd: Information
notawai kb I.

Data Machine Readab B? No.
Variab Bs:

Tree diametrs tbthe nearest0.1inc.

Year(s) OF Estab Ishment Record And Progress
Reports: Dats not reportd.



Study Tith: Efect of ntrmediat Cutting
and Fertilzation on Understory Dexwe bpment
in Poltimber Oak Stands ofthe Ozark

H igh hnd and Boston Mountains

(See description, p. 35.1

Principall Innestigator(s) Or Contact And
Address(es):

Dawud L. Graney or Progct Leader, RW U-4106
Southern Forest Experiment Station

612 North Oak End

Fayetieni B, AR 72701-3146

Phone: (501) 521569 5

Keywords: Fertikzation, forest grow t, forest yie B,
poltimber stands, Quercus spp., stand density con-
troll stocking, tinning, up knd oaks.

Study Location: North Arkansas.

Obgctines: Toobsene the response ofoak, ash, and
dierry reproduction o frti lzation and owerstory re-
Base in polltimber stands.

Design: Fourten tosixten 2-mikhcre circu br sub-
pbt on eadh of sixty-four 0.4- © 0.5-acre owerstory
pbt. The owerstory pbt are surrounded by a 33-ft
bufler strip.

Years Installd: 1975-78.

Year Comp Btd: Continuing.

Ages or Intrnval Data Colctd: Information
notawai kb .

Data Machine Readab B? Yes.

Variab Bs: AMregeneration on each 2-mikcre pbt
was ta lled by species, origin, and totalheigh t

Year(s) OF Estab BIshment Or Progress Reports:
Dats notreportd.

EVALUATION OF LEGAL, TAX, AND
ECONOMIC INFLUENCES ON FOREST
RESOURCE MANAGEMENT

Study Tith: A Continuing Anabsis of Trends
in Exports of Southern Forest Products from

the Easern Unitd Stats (Study SO-4802-5.2;
see description, p. 36.)

Principall Innestigator(s) Or Contact And
Address(es):

James E. Gransk og or Progct Leader, RW U-4802
Southern Forest Experiment Station

701 Loyoh Awenue

New OrBans, LA 70113

Ph one: (504) 589 -6652

Keyw ords: Exports, forest products, wood products.

Study Location: New Orlans, LA.

Obgctines: (1) Tomaintain the data base for south -
ern wood exports th athas been dewe bped under pre-
\vious Southern Station studies dating badk to 1967;
(2) estab Ish and maintain a new data hase for north-
ern softv ood exports, thereby obtaining com p I cov-
erage of aMeastrn softwood exports;and (3) to ana bze
export trends by product and country of destination.

Design: A formallexperimentaldesign or samplng
scheme was notdeemed the necessary. A lthe trade
figures used in the study originatd from the foreign
trade statisticallrecords maintained by the U.S. Bu-
reau of the Census. Eadh year the Bureau pub Eshes
Report EA622, which shows exports from the Unitd
Stats by product, customs district of exportation,
country ofdestination, and meth od of transportation.
These data are anailbkb  on either magnetic tape or
microfich e, and, ona secured, are combined or disag-
gregated as needed for purposes of this undertaking.

Year Instald: 19 84.

Year Comp Btd: Continuing.

Ages Or Intrnval Data Colctd: Annua ¥, sinc
inception ofthe study.
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Data Machine Readab B? The raw data compilld
by the U.S. Bureau of the Census are avaihb I on com -
putr tape;however, the data, as compilld for pur-
poses of this study, are notawai hb I on computr tape.

Variab Bs: The statistics thathaw been prepared
in connection with this study show, for the entire pe-
riod of the study, both e vollme and valie of annual
eastrn softwood exports. This inform ation is awail
ab I for: (1) diferent catgories of products; (2) vari-
ous regions or countries of destination; and (3) various
regions or custom s districts of origin.

The product catgories thathaw been recognized
in the ana ¥sis inclide tie folbwing: (1) roundwood—
bgs, posts, polls and pubwood, and wood cips;(2)
Iimber-rough, dressed, and other; (3) wood-based
pane B-\eneer, p¥wood, and partichlboard; and (4)
misce Bhneous manufactured products-bui Bers”
woodwork, pidet fncs, prefabricatd wood struc
tures, and other products. Within some of these prod-
uct chsses, species distinctions have aBo been noted ;
i.e., southern pine, eastrn whit and red pines,
spruce-fir, and oth er softw oods.

The various regions or countries ofdestination th at
hawe been recognized in the anal¥sis inchide the fol
bwing: Canada, Caribbean, South America, European
Economic Conmunity, Other Europe, Near EastAsia,
Other Asia, Japan, Oceania, and Africa.

Fina ¥, the \arious regions or customs districts of
origin thathaw been recognized in the ana Wsis are
as folbws: (1) in the north-Pembina, ND; Dullt,
MN ;Milaukee, W I;Chicago, IL; Detroit M1;Cl\e-
hnd, OH ;Ogdensburg, NY ; Buffab, NY ; St Albans,
VT, Porthnd, ME ; Boston, MA ; Provdence, R1; Bridge-
port, CT, New York, NY; Phikde bhia, PA;and Ba k-
more, MD; and (2) in the South-Norfol, VA;
Wik ington, NC;Charllston, SC; Savannah , GA; Mi-
ami, FL; Tam pa, H_; Mobi I, AL; New OrBlans, LA;
Port Arth ur, TX;H ouston, TX;and Laredo, TX.

Year(s) OF Estab Ishment Record And Progress
Reports: Progress reports haw been prepared an-
nua ¥ sine the study was begun.

Study Tith: A Continuing Anabsis of
Changes and Dexe bpments in the Federal
Income Tax with Imp Bcations for the Privat
Landow ner and Timber Operator (Study SO-
4802-1.4; see description, p. 36.)

138

Principall Innestigator(s) Or Contact And
Address(es):

Wilam C. Siege lor Progct Leader, RW U-4802
Southern Forest Experiment Station

701 Loyoh Awenue

New OrBans, LA 70113

Phone: (504) 589 -6652

Keywords: Federallincone tax, privat forestowner,
privat timber operator.

Study Location: New Orlans, LA.

Obpctines: Todescribe and ana Fze, on a continu-
ing basis, changes in the Federallincone tax th atap-
p¥ to forest owners, operators, and inwstors. Of
necessity, this involles considering new HBgis hti\e
dene bpments in the incone tax area, new adminis-
trative rullngs and regu ktions of the IntrnalRewv
enue Service, and new ocourt decisions on re Ivant
cases.

Design: A formalexperimentaldesign or sam p Ing
scheme was notdeemed t be necessary. Re Ivant Ig-
ishtive, administrative, and judicaldewe bpments are

identified by monitoring various tax reporting senics

such as Commerce CHaring H ouse3 “Federall Tax
Reportr” and the Researan Institut of America3
“Federall Tax Coordinator.” Detaild inform ation on

new pieces of Bgishktion is compilld by reviewing both

the new Bws and the various congressiona lconm it
te reports thatwere prepared pursuantto passage of
the new Bws. Simihr¥, detailld inform ation on new

Jdicialdene bpments is obtained by reviewing the

re Ivant case transcripts. The Hhter are retrievab i

by con putr usingeitier e VERLEX or LEXIS data
base.

Year Instald: 1979.

Year Comp Btd: Continuing.

Ages Or Intrval Data Colctd:
ineption of the study.

Annua B, sinc

Data Machine Readab B? No.

Variab Bs: A BIgis hti\e, adm inistrati\e, and judi-
cialldexe bpments pertaining o the Federallincome
tax-and which haw re Ivance to forest owners, op-



erators, and inwstors-haw, for the period of the
study, been documentd and described. AnaFses of
these deve bpment haw been used o foomu bt tax
guide Ines tatshou M make te affcted parties more
aware of both their responsibi Hies and perogatives
under the Bw.

Year(s) OF Estab Ishment Record And Progress
Reports: Periodic progress reports haw been pre-
pared since the study was begun.

Study Tith: A Continuing Anabsis of
Changes and Dexe bpment in Federalland
Stat Death Taxes with ImpHBcations for the
Privatt Landowner and Timber Operator
(Study SO-4802-1.7; see description, p. 37.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam C. Siege lor Progct Leader, RW U-4802
Southern Forest Experiment Station

701 Loyoh Awenue

New OrBans, LA 70113

Phone: (504) 589 -6652

Keyw ords: Federall death taxes, privat forest
ovner, privat timber operator, Stat death taxes.

Study Location: New Orlans, LA.

Obgctines: Todescribe and ana ¥ze, on a continu-
ing basis, changes and dewe bpment in Stat and
Federalldeath taxes as tiey app¥ © privat forest
owners, operators, and inwestors. Of necessity, tis
involles considering new tax HBgis htion and regu k-
tions, new administrative dedsions and rexenue rull
ings, and new courtdecisions.

Design: A formallexperimentalldesign or sampling
scheme was notdeemed t be neassary. Re Ilvant lg-
ishtive, administrative, and judiciallde\e bpment are
identified by monitoring such tax reporting senices
as Commerce CHlaring H ouse3 “Stat Tax Review™ and
“FederalEstat and Gift Tax Reportr.” More detailld
inform ation concerning te situation in particu br
Stats is compilld on an “as needed” basis by using
refrence matrial avaibhbl in the Louisiana Law
Library. Simihr¥, detai Id inform ation on im portant
Judicialldene bpment is obtained by using the
VERLEX and LEXIS com putr data bases 1 retrie\e
copies of the desired case transcripts.

Year Installd: 19 80.

Year Comp Btd: Continuing.

Ages Or ntrnwall Data Colictd:
the inception of the study.

Annua ¥, sinc

Data Machine Readab #? No.

Variab Bs: A BRIgis hti\e, adm inistrative, and di-
cialldexne bpment pertaining  bott Stat and Fed-
eraldeath taxes-and which haw re hvance to forest
owners, operators, and inwestors-h awe, for the period
of the study, been documentd and described. Ana -
ses of these deve bpment haw been used t form u-
Rt decision guide Ines thatshou B make the afcted
parties more aware ofboth their responsibi Ities and
perogatives under the hw.

Year(s) OF Estab Ishment Record And Progress
Reports: Periodic progress reports hawe heen pre-
pared since the study was begun.

Study Tith: A Continuing Anabsis of
Changes and Dexe bpment in Forest
Resource and Forest Product Law as these
Impact on the Economics of Practicing
Forestry in the Privat Sector (Study S0-4802-
2.3;see description, p. 37.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam C. Siege lor Progct Leader, RW U-4802
Southern Forest Experiment Station

701 Loyoh Awenue

New OrBans, LA 70113

Phone: (504) 589 -6652

Keyw ords: Forestproduct hw, forestresource hw,
privat forestowner, privat timber operator.

Study Location: New Orlans, LA.

Ob pgctines: Todescribe, com pare, and ana bze new
and existing Bgis khtion and Bgalltrends in the gen-
eralareas of forestresource and forestproducts hw.
Within these generallareas, thie specific topics that
hawe been addressed inclide: (1) timber trespass hw ;
(2) measurement, marketing, and haresting hw ;(3)
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hbor Bw in re Rtion to forestworkers;(4) hndowner
labi Ity Bw ;and (5) the Bgalframework for the ex-
tnsion of forestaedit

Design: A formalexperimentaldesign or samplng
scheme was notdeemed tobe necessary. Re Ivantde-
v bpment in the various areas of intrestare ini-
tial identified by monitoring appropriat profssional
Jpurna B and, as they becone awaibkb l, Hgis hti\e
reports from te diffrentStats. More detai ld infor-
mation is tien obtained on an “as needed” basis by
consu king sudh sources as tie annotatd statut books
of each Stat, reportd court decisions, Bw review
articlls, and know Bdgeab I Stat and bcalofficia k.

Year Instalid: 19 81.

Year Comp ktd: Continuing.

Ages Or nervall Data Coliced:
inception ofthe study.

Annua ¥, since

Data Machine Readab #? No.

Variab ks: Akough mapr Hgishtive dewe bpments
in allthe areas of inktresthaw been monitored,
dat, mostofthe work done in connection with this
study has focused on the Bndowner Babily issue. The
Bhndowner Habillty Bws of allthie Southern Stats
haw been revMewed, and their key prowvsions, sum -
m arized. A Bo, various proposal for a mode IStat hw
haw been critical® exallatd. In a somewhatdifer-
entwein, some atention h as been given  the timber-
Basing question, Data hawe been gathered as to the
amountof forest khnd tatis under Base in the South.
In addition, guide Enes for the preparation of \iab il
Base agreement haw been formu Rhtd.

Year(s) OF Estab Ishment Record And Progress
Reports: Periodic progress reports hawe been pre-
pared since the study was begun.

Study Tith: A Continuing Anabsis of

Legis htixe and Economic Trends Associatd
with the ForestProperty Tax and Re htd
Taxes in e Unitd Stats (Study S0-4802-1.3;
see description, p. 38.)

Principall Innestigator(s) Or Contact And
Address(es):
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Willam C. Siege lor Progct Leader, RW U-4802
Southern Forest Experiment Station

701 Loyoh Awenue

New OrBlans, LA 70113

Ph one: (504) 589 -6652

Keyw ords: Forest property tax, privat forest
ovner, privat timber operator.

Study Location: New Orlans, LA.

Obpgctines: (1) Toidentify emerging Ngis htine, ju-
dicial adm inistrative, and econom ic trends th atper-
tin o te forestproperty tax and re htd forest taxes
in the Unittd Stats and (2) to ana ¥ze these trends
in trms of tieir poentallimp Bcations for privat
wood hnd owners, operators, and in\estors.

Design: A formalexperimentaldesign or sam p Ing
scheme was notdeemed t be necessary. Re Ivant g
ishtive, pdicall and administrative dewe bpments are
identified by monitoring various tax reporting sernvices
such as Commerce CRaring H ouse3 “Stat Tax Re-
view.” More detai Bd inform ation concering tie situ-
ation in particu bhr Stats is compilld on an “as needed”
basis by using reference matriak avaibkb l at the
Louisiana Law Library and contactingknow Bdgeab i
tax and forestry official in the Stats ofintrest

Year Instalid: 1979.

Year Comp Btd: Continuing.

Ages or Intrvall Data CoMctd:
ineption ofthe study,

Annua ¥, sinc

Data Machine Readab #? No.

Variab Bs: The forestproperty and re htd tax po I
cies of a M50 States hawe been identified and the key
provisions thereofsummarized. The tax po Icies h awe
been catgorized as folbws: (1) traditiona lad valo-
rem property tax Bws; (2) exemption and rehat hws;
(3) modified assessment hws;(4) modified rat Bws;
(5) yie B tax Bws;and (6) sexeranc tax Bws. For ead
type of bw and Stat, inform ation h as been com pi ld
as appropriat on eadh oftie folbwing variab Ns: (1)
dats ofenactmentand subsequentamendments;(2)
scope ; i.e., mandatory or optiona K (3) conditions ofe I-
gibi Ity ; (4) app Bcation requirements; (5) valbation
proccdures prescribed for forest knd and timber; (6)
specified tax rats ;(7) pena kies im posed upon declas-



sification or program withdrawak and (8) any con-
straints ttat Imitre\enue usage.

Year(s) OF Estab Ishment Record And Progress
Reports: With a Bw exceptions, progress reports h awe
been prepared annua ¥ sine te study was begun.

Study Tith: Continuing Anabsis of
Legis htinxe, Administrative, and Judicial
Dexe bpment in Forest Practice and
EnvironmentalLaw (Study SO-4802-2.9; see
description, p. 38.)

Principall Innestigator(s) Or Contact And
Address(es):

Willam C. Siege lor Progct Leader, RW U-4802
Southern Forest Experiment Station

701 Loyoh Awenue

New OrBans, LA 70113

Ph one: (504) 589 -6652

Keywords: Environmentalhw, forestpractice hw,
privat forestowner, privat timber operator.

Study Location: New Orlans, LA.

Obpctines: (1) Tomonitor currentand future Bg-
is htive, adm inistrative, and judicialldexe bpments in
the forestpractice and environmentallbhw areas;and
(2) o describe and ana bze these deve bpments as they
re ht t forest Bndowners, operators, and in\estors.

Design: A formalexperimentaldesign or samplng
scheme was notdeemed t be neassary. Re Ilvant lg-
ishtive, administrative, and judicialdewe bpment are
identified by screening various professionalpurnak;
by trac ing appropriat resource and environmental
news Bteers; e.g., ‘Land Leteer,” ‘Resource H otlne,”
‘NaturalResources Law News Bter,” “NationalWet
hnds News Bter,” etc; and by reMewing the Enw-
ronmentall Law Insttue3 “Environmental Law
Reporter.” More detailld information conerning a
specific issue is obtained on an “as needed” basis by
using refrence matrial avaikb I atte Louisiana
Law Library and by contacting know Bdgeab | Stat
and Federalofficia k.

Year Instald: 19 84.

Year Comp Btd: Continuing.

Ages Or Intrval Data Colctd:
inception ofthe study.

Annua ¥, sinc

Data Machine Readab #? No.

Variab ks: AMmapr HIgishtive, administrative, and
Jdicial dexe bpment in te areas of intrestand
whidh haw re Ivance to forestowners, operators, and
investors-have been monitored during tie duration
of this propct Todat,howve\er, tie bul ofthe work
done in this study has been concentratd in tree ar-
eas: (1) State and bcalforestpracticc hws; (2) State
and bcallwatr quallty Bws;and (3) Statt and bcal
wethnds protction Rhws. These types of hws haw
been described in trms of their key prowvsions. Fur-
thermore, the potntiallimp Bcations of these types of
hws for forestowners, operators, and in\estors h aw
been partial¥ evallatd.

Year(s) OF Estab Ishment Record And Progress
Reports: Progress reports haw been prepared an-
nua ¥ since the study was begun.

SILVICULTURE OF ARTIFICIALLY
REGENERATED SOUTH ERN PINES

Study Tith: Row Mersus Se Bctinve Thinning
for Phntd Lob bl and S hsh Pines (Study
S0-4101-3.33; see description, p. 39.)

Principall Innestigator(s) Or Contact And
Address(es):

V.C. BaBwin, Jr, or Progct Leader, RW U-4101
Southern Forest Experiment Station
Allxandria Forestry Centr

2500 Sh reneportH ighw ay

Pinevil, LA 71360

Ph one: (318) 473-7227

Keyw ords: Forestmanagement, bo bW pine, pine
p kntation, Pinuse Moti, P. taeda, si Licu bure, s hsh
pine, thinning.

Study Location: Louisiana.

Obpctines: (1) Tode®rmine how row thinning com-
pares with se Bctive thinning in cubic volime, basalll
area, and diametr grovth for shsh and bo bW pine
p Bntations of various ages, on diferent sits, and
having various initiallp hnting densities when stock-
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ing e B afer tinning are comparab ; and (2)
detrmine how diametr distributions are afcted by
the two thinning meth ods.

Design: Randomized b bck design;eadh study bca-
tion was considered a b bck, butthe design was un-
ba hnced because each treatmentwas not rep lcated
ateach bcation. A totalof 63 tota llp bts were estab-
Bshed-35 were s hsh pine and 28 bb bW pine—
within 6 phntations. At estab Ishment te pbt
ranged in age from 15 1 22 years, in sit index (base
age 50) from 64 to 104 ft, and in initiallp knting den-
sity from 800 to 1,200 trees per acre. P btsize \aried
according o treatmentbhutwas 12 rows in width and
1 drainin Ingth, with a bufler of4 rows on 2 sides
and 0.5 chain on eadh ofthe otier 2 sides. The thin-
ning treatments were: (1) remowe exery other row se-
Ictive ¥ thinning to the same basalarea;(2) remow
exery tiird row selictive ¥ thinningt the same basal
area;(3) remowe exery fourth row initial se Bctine ¥
tinning o the same basalarea, and tien cut the
middl ofthe remaining tree rows 5 years hter se lc
tve ¥ tinning to the same basalarea;(4) no tinning.

Year Installd: 1976;remeasured in 1981 and 19 86.

Year CompRtd: 1990.

Ages Or Intrvall Data Colictd: 1976, 1981,
and 19 86.

Data Machine Readab B? Yes, in ASCII form at

Variab Bs: D.b.h. © 0.1 ind on a Hp bt trees ; otall
heigh tand heigh tto base of full e crown t 1.0 ft,
and cronn chss on sampl trees; upper-sem diam -
etrs of autside bark on sampll trees;and estimats
of awbic-foot volime of p bts.

Year(s) OF Estab Ishment Record And Progress
Reports: 1976, 1982, and 19 86.

Study Tith: Growt and Yie B of Thinned
Shsh Pine Phntations (Studies 50-4101-3.5,
3.6, 3.14; see description, p. 41.)

Principall Innestigator(s) Or Contact And
Address(es):

142

V.C. BaBwin, Jr,, or Progct Leader, RW 134101
Southern Forest Experiment Station
Allxandria Forestry Centr

2500 Sh reneportH ighw ay

Pinevi B, LA 71360

Phone: (318) 473-7227

Keyw ords: Forestgrow th, forestmanagement, for-
estyie B, pine p hntations, Pinus ¢ Botti, si Licu bure,
s ksh pine, tinning.

Study Location: Pinevill, LA,

Obpgctines: To dettrmine how sit, age, surnival
timing of first tiinning, subsequent repeatd thin-
nings, and tinning intnsity afect the growth and
yie B of s khsh pine pRntations on cUEOwver Sites.

Design: Randomized b bck design for eadh of th ree
substudies. In some cases there are unequallnumbers
of repBcations witiin the b bcks. Alogeter, tiere are
113 pbts at4 bcations. Targetp knting density per
acre for 2 bcations was 1,037 trees and for tre other 2
bcations was 908 trees. Atestab Ishment the p bt
ranged in age from 10 t© 17 years and in sit index
(base age 50), from 80 t 111 ft The \various tinning
treatments are as folbws: tin to residua Bbasa Barea
(BA) of40, 55, 70, 85, 100,115, or 130 ft¥/acre atstudy
insta lhtion and exery 5 years tiereafter; tin to BA
95 and then 1 BA 55 or BA 115 ft%/acre 5 years hter
and t BA55 or BA 115 ft?/acre exery 5 years tiereaf
tr;inital tin © BA 0 ft?/acre atinsta Btion and
then up © BA 120 ft¥acre in 3- 10 5-ft¥/acre increments
owver eigh tH-year periods; B in exery 5 years accord-
ingtothe D+ tinningrull;tin ©© BA 70, 85, or 100
ft?/acre atage 10 and repeatd ¥ tiin t the same re-
spective BA;tin t BA 70, 85, or 100 ft%acre atage
13 and repeattd ¥ thin to the same respective BA; or
tin o BA 70, 85, or 100 ft?/acre atage 16 and repeat
ed¥ tin o the same respective BA. Measurement
pbts are at Bast0.1 acre in size with a 0.5-chain bufkr
strip surrounding tiem.

Years Installd: 1958, 1959, 1964, and 19 65.

Year Comp ktd: Continuing.

Ages Or Intrvall Data Colctd: Ages 10, 14,
16, and 17.

Data Machine Readab B? Yes, in ASCII form at



Variab Bs: D.b.h. © 0.1 inch on a Mp bt trees; otal
heightand heigh tto base of fu llIe cronn © 1.0 ft
and cronn chss on sampll trees (and recenth on a
trees); upper-stm diametrs of outside bark on sampll
trees;and estimats of awbicfoot volime of p bts.

Year(s) OF Estab Ishment Record And Progress
Reports: 1958, 1959, 1964, and approximat ¥ ewv
ery 5 years tiercafter.

Study Tith: Growth Response of Phntd
Lob b Pine © Brush Controll H erbaceous
Phnt Controll and Ferti Blzation (Study SO-
4101-1.150; see description, p. 44.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood and Allan E. Tiarks, or Progct
Leader, RWU-4101

Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinevi B, LA 71360

Phone: (318) 473-7226 or 7204

Keyw ords: Com petition controll rti lzation, forest
grow th, forest management, forest yie B, fungicidal
controll fusiform rust, bb bW pine, pine p hntations,
Pinus taeda, si Licu Rure, sit preparation.

Study Location: Pinevill, LA.

Obpctines: (1) Toevallat the growth response of
bb b pine undergoing e folbwing treatments: ®r-
tilzation (yes or no), woody com petition control(yes
or no), and herbaccous weed control(yes or no); and
(2) o detrmine the optimum combination of these
a luraltreatment for im proMng suniva lw ood pro-
duction, and wood qua Ity.

Design: Treatment were applled in a 2 by 2 by 2
factorialrep lcatd four times in a randomized com -
plt bbck design; rotary mowing was appended to
the factorial

Year Installd: 19 77.

Year Comp Btd: Continuing until1995.

Ages Or Intervall Data Colctd: Year¥ trough
age 11, then approximat ¥ exery 5 years unti Ichse.

Data Machine Readab B? Yes, in ASCII format

Variab Bs:  Pine d.b.h. and totalheigh twere mea-
sured, and occurrence ofstm fusiform rust(Cronartium
querauum f sp. fusiforme) was noted.

Year(s) OF Estab Ishment Record And Progress
Reports: 1977, 1982.

Study Tith: Response of Phntd Pine
Seed Ings to H erbaceous Weed Controllon a
Grass-Bound Sit (Study S0-4101-1.177; see
description, p. 44.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 ShrexeportH ighw ay

Pinevi B, LA 71360

Phone: (318) 473-7226

Keyw ords: Competiion control frtikation, forest
grow th, forest management, forest yie B, fungicidall
controll fusiform rust, bb bW pine, pine p kntations,
Pinus taeda, si licu bure, sit preparation.

Study Location: Pinevill, LA.

Obpctines: (1) Todetrmine the growth response
of bo bI§¥ pine to e folbwing weed control treat
ments: ched, harrowing before phnting on ¥, harrow -
ing before and afer phnting, g¥phosphat bhefore
phnting on ¥, and g¥ph osphatt afer phnting; and
(2) o determine the optimum conbination of these
au luralltreatment for use before and afer phnting.

Design: Treatment were applled in a conplt ¥
randomized b bk design with three rep Bcations.

Years Installd: 1981-82.

Year Comphltd: 1993
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Ages Or Interval Data Colctd: Annua l¥
th rough age 5;ten atages 7 and 10.

Variab Bs: Pine d.b.h. and totallheigh twere mea-
sured, and occurrence ofstm fusiform rust(Cronartium
quercumm F sp. fusiforme) was notd.

Year(s) OfF Estab Ishment Record And Progress
Reports: 1982, 1987, 199 3.

Study Tith: Fungicidall Controll of Fusiform
Rustin Intnsixe ¥ Cubured Skhsh Pine
PRhntations (Study S0-4101-28; see
description, p. 44.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood, Allan E. Tiarks, GEInn A. Snow,
or Progpct Leader, RW U-4101

Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinevi B, LA 71360

Phone: (318) 473-7226 or 7204, or (601) 864-8256

Keyw ords: Competition control frtikzation, forest
grow th, forest management, forest yie B, fungicidal
controll fusiform rust, pine p hntations, Pinus ¢ Motii,
silicu Bure, sit preparation, s khsh pine.

Study Location: Pinevill, LA.

Obpctines: (1) Tomeasure the sucessive contribu-
tions of weed controland frtlzer to increased
stemwood yie B of s hsh pine in p hntations hawving
high and bw rats of rustinfction ;and (2) to quan-
tify the efRctinveness ofa diemicalfungicide in con-
troling fusiform rustin s hsh pine p hntations giwen
difErentdegrees of cu luralltreatment

Design: Twoweeding treatments (yes and no), three
frtilzer treatments (frtilzed atp hnting, frti lzed
5 years afer phnting, and no frti Blzer), and tw o fun-
gicidaltreatments (yes and no) were appled in the
folbw ing se Bcted com binations: (1) chedck ; (2) check
with fungicide ;(3)weeded;(4)weeded with fungicide ;
(5) weeded with de hyed ®rtilzer; (6) weeded, de hyed
frtilzer with fungicide ; (7)) weeded with frtilzer at
p Bnting; and (8) weeded, frtilzed atphnting with
fungicide. Each treatmentis rep lcatd th ree times in
aconplt bbck random design.

144

Year Instalid: 1979.
Year Comp Btd: Continuingunti§11999.

Ages Or Intrval Data Colctd:
2 through 10, and then atage 14.

Annua ¥, ages

Data Machine Readab B? Yes, in ASCII form at

Variab Bs: Pine d.b.h. and totalheigh twere mea-
sured, and occurrence ofstm fusiform rust(Cronartium
quercuum F sp. fusiforme) was noted.

Year(s) Of Estab Ishment Record And Progress
Reports: 1979.

Study Tith: EfRct of Furrowing and
Disking on the Growtn of Phntd Lob bW and
Shsh Pine (Study 50-4101-9.2; see description,
p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 ShrexeportH ighw ay

Pinevi B, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, ferti lzation, forest grow th,
forestsoi B, forestyie B, b bW pine, pine p kntations,
Pinus e Hottii, Ptaeda, sit preparation, s khsh pine,
soi Idrainage.

Study Location: Pinevill, LA.

Obgctines: (1) Todetrmine ifpine seed Ings de-
e bp more rapid¥ on silly soik when phntd on beds;
(2)todettrmine ifdestruction ofthe herbacous cower
is sufficentto boostseed Ing grow & w ith out raising
the phnting spot; (3) to detrmine which spedies,
bb b or s ksh pine, grows beston these soib;and
(4) o determine ifear¥ gains in grovth are main-
tained or bstas the pines read sapng and pol size.

Design: Treatment and species were in a random -
ized conplt b b factorialdesign with three b bas.
Sit treatments were: (1) check-seed Ings phnted in



a heaw grass rough ; (2) disked—2.1-m-wide strips
doub I fhtdisked with a heaw-duty ofset pbwing
harrow thatauts about10 an deep;(3) bedded—2.1-
m-wide strips doub I fhtdisked, then continuous beds
made with a ®rracing harrow ;and (4) furrowed-fur-
rons 8 10 am deep and about1.2 m wide and aut
with a fire pbv. Treatment installd in 1963. Beds
about 30 cm high before setting. Fresh ¥ Bfted,
graded, 1-O bb bW and s ksh pine seed Ings p hntd
by hand ata 2.4- by 1.8-m spacing on 0.17-ha p bts
during February 19 64.

Years Installd: 1963-64.
Year Comp ktd: 1978.

Ages Or Intenall Data Colctd:
5, 10, and 15.

Ages 1 through

Data Machine Readab B? No, on fie B data sheets,
butphns are © transcribe the 5th-,10th-, and 15th-
year data into ASCII form at

Variab Bs: Pine d.b.h. and totalheightwere mea-
sured, and occurrence ofstm fusiform rust(Cronartium
querauum F sp. fusiforme) was noted for alpine trees.

Year(s) OfF Estab Ishment Record And Progress
Reports: 1964, 1969, 1974, 1979.

Study Tith: Modification ofaWetSit 1
Prom ot Pine Growth (Study S0-4101-9 .4;
see description, p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinevil, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, ferti lzation, forest grow th,
forestsoi B, forestyie B, bo b pine, pine p hkntations,
Pinus ¢ HMotdii, P. taeda, sit preparation, s hsh pine,
soi Idrainage.

Study Location: Pinevill, LA.

Obpctines: (1) Todetrmine if pine seed Engs de-
\e bp more rapid¥ on sily soik when phntd on beds;
(2)todetermine ifdestruction of the herbacous cover
is sufficentto boostseed Ing grow &t w ith out raising
the phnting spot; (3) o determine whidh spedes,
bb bW or s hsh pine, grows beston these soil;and
(4) o determine ifear¥ gains in growth are main-
tained or bstas the pines readh sap Ing and poll size.

Design: Treatment and species were in a random -
ized conplt b bk factorialdesign with four b bck s.
Sit treatments were: (1) check-pbts burned before
phnting o reduce the heaw grass rough ;(2) disked—
after burning, pbts doub I fhtdisked with a heavy-
duty ofetpbwingharrow tat auts about10 am deep;
and (3) bedded-afer burning, pbt doub B flat-
disked, and then continuous beds made with a har-
row notequipped with a shaping rolr. Treatments
installd in 1960. Beds about 45 an from furrow t
cresthbefore settng and spaced 2.4 m apart Fresh ¥
Ifted, graded, 1-O bb bW and s hsh pine seed EIngs
p hntd by hand ata 2.4- by 1.8-m spacing on 0.15-ha
p bts during Marah 1961.

Years Installd: 1960-61.

Year Comp ktd: 1970.

Ages Or Intrnvall Data Colctd:
5 and 10.

Ages 1 th rough

Data Machine Readab B? No, on fic Bl data sheets.

Variab Bs:  Pine d.b.h. and totalheigh twere mea-
sured for a Mpine trees.

Year(s) OF Estab Ishment Record And Progress
Reports: Final report, 19 70.

Study Tith: Testof Sit Modification to
Prom ot Pine Growt on Beauregard-Caddo
Soi B (Study SO-4101-9.5; see description,

p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):
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James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinenvil, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, frti lzation, forest grow th,
forestsoi B, forestyie B, bo b pine, pine p kntations,
Pinus ¢ Hottii, P. taeda, si® preparation, s hsh pine,
soi Idrainage.

Study Location: Pinevill, LA.

Obpctines: (1) Todetrmine ifpine seed Ings de-
e bp more rapid¥ on these soiB when phntd on beds
todetrmine ifdestruction of the herbacous cower is
sufficient © boostseed Ing grovt with outraising the
pBknting spot; (2) to determine which species, bbb}
or s hsh pine, grows beston these soi B;and (3) to de-
trmine ifear¥ gains in grovt are maintained or
bstas the pines reach sap Ing and poll size.

Design: Treatment and species were in a random -
ized conp It b bck factorialdesign with four b bcks.
Sit treatment were: (1) ched-p bts burned before
pEknting © reduce te heaw grass rough ;(2) disked-
afeer burning, pbts doub I fhtdisked with a heaw-
duty ofetpbwing harrow ttataut about10 an deep;
and (3) bedded-afer burning, pbts doub I fhtdisk ed
and tien continuous beds made with aharrow. Treat
ments installd in 1960-61. Beds about 50 cn from
furrow 1 cresthefore setthhg and spacd 2.4 m apart
Atage 15, beds were 25 an high. Fresh ¥ Bfted, graded,
1-O bb b and s ksh pine seed Ings p hntd by hand
ata2.4-by 1.8-m spacing on 0.15-ha p bts during Feb-
ruary 19 62.

Years Installd: 1960-62.

Year Comp Red: 1979

Ages Or Intrval Data Colctd:
10, 13, 15, and 20.

Ages 1 trough

Data Machine Readab B? No, on fie B data sheets,
but phns are t transcribe 5th-,10th-,13th-,15th-,
and 20th-year data into ASCII form at

Variab Bs: Pine d.b.h. and heigh s were measured,
and occurrence of stm fusiform rust (Cronartium
quercuum £ sp. fusiforme) was notd for alpine trees.
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Year(s) OF Estab Ishment Record And Progress
Reports: 1960, 1965, 1970, 1975, 19 80.

Study Tith: Effctof Sit Modification on
Growth of Lob bl and S bhsh Pines on a
Poor¥ Drained Sit in CentrallLouisiana
(Study 50-4101-9 .6; see description, p. 45)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh reneportH ighw ay

Pinenvil, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, frtilzation, forest grow th,
forestsoi B, forestyie B, bo b pine, pine p hntations,
Pinus ¢ Hottii, P. taeda, sit preparation, s khsh pine,
soi Idrainage.

Study Location: Pinevill, LA.

Obpctines: (1) Todetrmine if pine seed Ings de-
\e bp more rapid¥ on poor¥ drained soiB when
p hntd on beds;(2) o detrmine ifdestruction of th e
herbacous cower is sufficdent to boost seed Ing grow th
without raising tte phnting spot; (3) to detrmine
which species, bo bl or s hsh pine, grows best on
this soikand (4) todetrmine ifear ¥ gains in grow th
are maintained or bstas the pines reach sap Ing and
poll size.

Design: Treatment and species were in a random -
ized conplt b bck factorialdesign with four b bck s.
Sit treatment were: (1) check-pbts burned before
pEBnting © reduce the heaw grass rough ;(2) disked-
afeer burning, pbts doub I fhtdisked with a heaw-
duty ofetpbwing harron thatauts about 10 an deep;
(3) bedded-afeer burning, pbts doub l fhtdisked,
then continuous beds made with a bedding harrow not
equipped with a shaping rolr; and (4) drained
(checkt after burning, dikes formed around each p bt
sowatrwithin dikes cou M be pum ped outas needed
and watr outside dikes wou ll notentr. (H owe\er,
te teatmentfailld and te dikes were opened.) Treat
ment installd in 1963. Beds about38 an high fur-
row to cresthefore setting. Fresh ¥ Med, graded, 1-0
bo b and s hsh pine seed Ings p hntd by hand ata
2.4- by 1.8-m spacing on 0.14-ha p bts during Febru-
ary 1965. (Firstyear p hnting fai ld on bedded p bts.)



Years Installd: 1963-65.

Year Comp bted: 1984.

Ages Or Intrvall Data Colckd: Ages 5,10, and
20. (Mostofthe pbts were conmerciall thinned once
or wic before age 20.)

Data Machine Readab B? No, on fie B data sheets.

Variab Bs: Pine d.b.h. and totalheigh twere mea-
sured, and occurrence ofsem fusiform rust(Cronartium
gquerasum f.sp. fusiforme) was noted for aMpine trees.

Year(s) OFf Estab Ishment Record And Progress
Reports: 1963, 1968, 1973, 19 84.

Study Tith: Sit Treatnent t© Increase
Growth of Lob bl and Shsh Pines on a
Caddo Sik Loam Soil(Study S0-4101-.7;
see description, p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinevil, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, ferti lzation, forest grow th,
forestsoi B, forestyie B, bo bW pine, pine p hkntations,
Pinus ¢ Hottii, P. taeda, sit preparation, s hsh pine,
soi Idrainage.

Study Location: Pinevill, LA.

Obgctines: (1) Todetrmine ifpine seed Ings de-
e bp more rapid¥ on this soilwhen phntd on beds;
(2)todetrmine ifdestruction ofthe herbacous coer
is sufficent to boostseed Ing grow & w ith out raising
the phnting spot (3) © dettrmine which spedes,
bb b or s ksh pine, grows beston tis soi kand (4)
todettrmine ifear¥ gains in grov t are maintained
or bstas the pines read sap Ing and poll sizes.

Design: Treatments and species were in a random -
ized conplt b bck factorialdesign with four b bcks.

Sit treatments were: (1) cdheck-pbts burned before
phnting © reduc the heaw grass rough ;(2)disked—
afer burning, pbts doub I fhtdisked with a heavy-
duty ofetpbwingharrow thatauts about10 an deep;
and (3) bedded-after burning, pbts doub B flat-
disked, and then continuous beds made with a har-
row equipped with a shaping rolr. Treatments
instald in 1970. Beds about 36 an from furrow
cresthbefore settng and spaced 2.4 m apart Fresh ¥
ifted, graded, 1-O bb b and s hsh pine seed EIngs
p kntd by hand ata 2.4- by 2.4-m spacing on 0.15-ha
p bts during February 19 71.

Years Installd: 1970-71.

Year Comp kted: 1985.

Ages Or Internvall Data Colctd:
5, 10, and 15.

Ages 1 th rough

Data Machine Readab B? No, on fic B data sheets,
butphns are to transcribe 5th-,10th-, and 15th-year
data into ASCII form at

Variab Bs: Pine d.b.h. and totalheigh twere mea-
sured, and occurrence of sem fusiform rust(Cronartium
querauum T sp. fusiforme) and tip m oth (Rhyadonia
spp.) was notd for a Mpine trees.

Year(s) OfF Estab Ishment Record And Progress
Reports: 1970, 1975, 19 80, 19 85.

Study Tith: Cooperative Study on

Mech anical Sit Preparation for Phnting on
H ardw ood-Dom inattd Up bhnd Sits

(Study S0O-4101-9.11; see description, p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 ShrexeportH ighw ay

Pinevil, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, frtilzation, forest grow th,
forestsoi B, forestyie B, bo bW pine, pine p hkntations,
Pinus taeda, sit preparation, soi Bdrainage.
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Study Locations: Arkansas and Louisiana.

Obpctines: (1) Todetrmine which sit-preparation
meth od is beston up knd beter drained soi B in the
westgu Fregion;(2) o deermine hov mud ofa hard-
wood component dewe bps afer each meth od of sit
preparation ; (3) o detrmine hov the phntation pines
deve bp; (4) todettrmine how the diffrentsoi Btypes
and frtilzer treatment infliene te doie of site-
preparation meth od; and (5) to dettrmine ifthe best
doie for a sit-preparation method can be predicted
on a case-hy-case basis.

Design: Treatments, subsoi Fextures, and ®rt Rzer
were b bcked on year of phnting (1971 or 1972)in a
randomized conp € b b, sp Fep bt design. The site-
preparation treatment and subsoi Fextures were the
majr factors, and the phosphorus frtikzer treatment
was the sp lep bt factor. Site-preparation treatments
were underpBnEingct chop-burn, chop-burn-disk,
doub B ciop, shear-burn, shear-windrow, and shear-
windrow-disk. Subsoi B txtures were bam, grav W
chy, siksilly chy, and chy. The two fertilzer I B
were none and 168 kgfia P,0O; (as trip I superphos-
phat) broadcast hefore p hnting. Treatment insta lld
in 1970 and 1971. Fresh ¥ Bfted, graded, 1-O bbb ¥
pine seed Ings p kntd by hand ata 2.4- by 1.8-m spac
ing on 0.22-ha pbt during tie wintr before hard-
wood inpction on underphntd pbt or afer
mech anicallsit preparation.

Years Installd: 1970-72.

Year Comp Btd: 1983.

Ages Or Intrvall Data Colictd:
5,7,and 12.

Ages 1 trough

Data Machine Readab B? Yes, 7th- and 12th-year
data in ASCII form at

Variab Bs: Pine d.b.h. and toalheightwere measured,
and occurrence of sem fusiform rust (Cronartium
quercuum f sp. fusiforme) was notd for aMpine trees.

Year(s) OF Estab Ishment Record And Progress
Reports: 1971, 1976, 19 83.
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Study Tith: Sit Treatmentand Fertilzation
 Stimu bkt Grow tt of Shsh Pine on a Poor¥
Drained Wrigh s\ B Sik Loam Soill(Study SO-
4101-9 .23; see description, p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4103
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh reneportH ighw ay

Pinenvil, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, frti lzation, forest grow th,
forest soi B, forest yie B, pine p hntations, Pinus
e Mottii, sit preparation, s bksh pine, soi Bdrainage.

Study Location: Pinevill, LA.

Obpgctines: (1) Todetrmine ifpine seed Ings de-
e bpmore rapid¥ on this soilwhen phntd on beds;
(2)todettrmine ifdestruction of the herbaccous coner
is sufficentt boostseed Ing grow tt w ith out raising
the phnting spot; (3) todetermine iffrti Bzer boosts
the deve bpment of pine seed Ings; and (4) to deter-
mine ifear¥ gains in growth are maintained or bst
as the pines readh sapIng and poll sizes.

Design: Sit-preparation and frtilzer teatment
were in a randomized conp it b bck factorialdesign
with four b bcks. Sit treatment were: (1) check—
p bt burned before phnting o reduc the heaw grass
rough ; (2) disked-afier burning, pbts doubll flat-
disked with a heaw-duty ofsetpbwvingharrow tat
cuts about 10 an deep; and (3) bedded-after burn-
ing, pbts doub I fhtdisked, and then continuous beds
made with a harrow notequipped with a shaping
rollr. Treatment installd in 1972. Beds were about
25 can from furrow t crestafter settng and spacd
24 m apart Twofertilzer Ie B were used, none and
560 kgfia of trip 0 superph osph at broadcast before
mech anicallsit preparation. Fresh ¥ Etd, graded,
1-O s hsh pine seed Ings p kntd by hand ata 2.4- by
2.4-m spacing on 0.16-ha p bts during February 19 73.

Years Installd: 1972-73.

Year CompBtd: 1981.



Ages Or Inernvall Data Colctd: Ages 1 through
6andy.

Data Machine Readab B? Yes, tie 5th-,6th-, and
9th-year data are in ASCII form at

Variab Bs: Pine d.b.h. and totalheightwere mea-
sured, and occurrence ofsem fusiform rust(Cronartium
quercuum F sp. fusiforme) was noted for aMpine trees.

Year(s) OF Estab Ishment Record And Progress
Reports: 1972,1978, 1982.

Study Tith: Discontinuous Mounds for
Phnting Shsh Pine Seed Ings on Poor¥
Drained Sits (Study S0-4101-9.43; see
description, p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinenvi B, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, frtillzation, forest grow th,
forest soi B, forest yie B, pine p hntations, Pinus
e Mottii, sit preparation, s bhsh pine, soi Bdrainage.

Study Location: Pinevill, LA.

Obpctines: (1) To determine if pine seed Ings de-
\e bp more rapid¥ on these soil when phntd on dis-
continuous mounds;and (2) o dermine ifear¥ gains
in growth are maintained or bstas the pines read
sap Ing and poll sizes.

Design: Treatment were in a randomized conplt
b bck design, with two b bcks on twosoiB. The soi B
(both Typic GhbssaqualB) were a somewhat poor¥
drained Caddo silkk bam and a poor¥ drained
Wrigh sVl sik bam. The sit-preparation treatment
were: (1) diec-before phnting, pbts burned t re-
duce the grass rough ;(2) bw mounds-38-cm -high
mounds formed with a John Deere T350 craw Br trac
tor pushing pills of topsoillwith a straigh € 1.8-m dozer
b hde ; and (3) high mounds—75-cm high mounds
formed as before. Treatments installd in 1975. Rows

of mounds spaccd 3 m apart, centr to centr; adp-
antrows offsetin a staggered patern. This arrange-
ment albwed for 537 mounds per hectare. Afer
settlng, three uniform ¥ graded O- Bs hsh pine seed-
Ings pkntd on eadh mound at60-an intnal in Feb-
ruary 1976. Untreattd checks phntd atsame rat
and spacing. If a lseed Ings sunv\ed, one per mound
was rogued based on presence of fusiform rustgall,
spacing on mound, and \igor.

Years Installd: 1975-76.

Year CompBltd:
ie storm.)

1981. (Study was destroyed by an

Ages Or Inenvall Data Colctd: Ages 1 through
6.

Data Machine Readab B? No, on fie B data sheets.

Variab Bs: Pine d.b.h. and totalheigh twere mea-
sured, and occurrence ofstm fusiform rust(Cronartium
quercuum F sp. fusiforme) was noted for aMpine trees.

Year(s) OF Estab Ishment Record And Progress
Reports: 1975, 1981.

Study Tith: Mounding and Bedding Poor ¥
Drained Sits to Boost Grow th of Shsh Pine
(Study S0-4101-9.57; see description, p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):

James D. Haywood or Progct Leader, RW U-4101
Southern Forest Experiment Station

Allxandria Forestry Centr

2500 Sh rexeportH ighw ay

Pinenvi B, LA 71360

Phone: (318) 473-7226

Keyw ords: Bedding, frtilzation, forest grow th,
forest soi B, forest yie B, pine p hntations, Pinus
e Mottii, sit preparation, s bhsh pine, soi Idrainage.

Study Location: Pinevill, LA.
Ob E ctives:

(1) Todettrmine ifpine seed Ings de-

149



\e bp more rapid¥ on these soiB when phntd on dis-
continuous mounds;and (2) to detrmine ifear¥ gains
in growth are maintained or bstas the pines read
sap Ing and poll sizes.

Design: Treatment were in a randomized comp €

b bck design with four b bcks. The soiB (both Typic
Gbssagqua ) were a somewhatpoor ¥ drained Caddo
silk bam and a poor¥ drained W righ ts\i B si k bam .

The sit-preparation treatment were: (1) check-be-

fore phnting, pbts burned to reduc the grass rough ;
(2) bw mounds—38-cm high mounds formed with a
Joh n Deere T350 craw Br tractor pushing pills of top-

soilwith a straight 1.8-m dozer b hde; (3) high

mounds-70-cn  high mounds formed as before; (4)
bedded-beds formed 3 m apartwith a bedding disk

equipped with a shaping roMr, and beds 23 an high

furron 1 crest afer settng; and (5) intermitient
beds-beds formed as before butdisk was Bfted peri-
odica ¥ so continuous beds were notformed. Rows of
mounds spaccd 2 m apart, centr to entr;adpcent
rows offsetin a staggered patiern, which albved for
537 mounds per hectare. Treatments installd in 1975
and 1976. After settiing, uniform ¥ graded O- s hsh

pine seed Ings p kntd in February 19 77.

Years Installd: 1975-76.

Year Comp Bted:
wilfire.)

19 83. (Study was destroyed by a

Ages Or Internwal Data Colctd:
6.

Ages 1, 3, and

Data Machine Readab B? No, on fie B data sheets.

Variab Bs: Pine d.b.h. and toalheigh twere mea-
sured, and occurrence ofstm fusiform rust(Cronartium
querauum F sp. fusiforme) was noted for alpine trees.

Year(s) OF Estab Ishment Record And Progress
Reports: 1975, 1983.

Study Tith: Effctof Sie Preparation and
Fertilzation on Grow th of Shsh Pine (Study
S0-4101-(1115)-3.5; see description, p. 45.)

Principall Innestigator(s) Or Contact And
Address(es):
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Allan E. Tiark